Studies on Seed Fats and Fatty Acids by Mukarram, Mohammad






Thesis Submitted for the Degree of 




I The Aligarh Muslim University, Aligarh 
MOHAMMAD MUKARRAM 
Department of Chemistry 




rii« ii«ric 4««erlte«d ia tuts tli««lt oonalstt of 
two pitftt* 
P«rt«4:T eoao«rna with tli« tfattotsia of limg obala 
•iiib«tit«t«<! c i a - UHi t r a n f a ^ t r f H i w o — t h y l -
3f4*ci«axoti^lB«iildii«t 7 3-iMlao-4«»tliiax(»U«liitoaiMi 
fiad af4-tiiliuioll(iia«dloaM, 
Cliea^oal aareaalng of aaad aUXn oimUBaaa tt* 
r«Vffat aatareU tfiTarslty, ftta oonlinalag aaortaga of 
a<91bl« aai aaa««dlt»t« oi la ai l l i in tha aoantry aas lad 
ta tanray tha aldair distrlbatad ailaaada. With t a l i 
atijoativet a proiramia ftaf liaan oadaraa/ at tlia aittbar's 
laHaratary to iaraatigata tba lasaar Imoaa barkaaaooa 
apeaiaa for tl ielr fattjr aoid eoapaaltlon. 
•• t i «• 
T»i» t}| t« frfHi tli# ••• t fs o f t»is s f iMlos r v ^ r * * 
SfHitiai; ten hQ%<mieml fimiUi»m hm& to««a •nwj^oitd tiy 
ifftrt9tw etir0««tOir«|ifiiQ and «p«etroMopie t»«lnitf«WB 
to 4«t«niiii@ tM#tr tmtty mi0 eoapasl t loa. f t i« gat 
Uqtidia tttir»aatocriP&io (6I«&) aaa ly t ia r»ir«iilad t l i« 
l)r«9iii»s» 9f eoairsatifHiAl fa t t j r « i l4a i n vary ia j i propor** 
t ioit«« rhd M 0 ^ t of t o t a l aatiarAtttdi aeitla j^roaoat l a 
ttia 0000 a t t s aaa i a tho roaga ?*S«47*S1i» P a l n l l l e 
aoi«f vaa foan^ to a« ta« pradoadiamt satarat«a aeias l a 
a l l t^a mem^ o l ta aacf t t aaa aaalaiM ( ^ . a l ^ l i a j|« j | | | j » 
taoaf t^a 0- t9 anaetarata'! aeliiSf o la lo aad I taa lo ie 
toA^m nmrt^ tHa aaat f reaaaat ly iKHiarriOi aaida ratnar 
ttmn t i aa laa ia aeld* o t« ie Mid l l a o t at4a aara 
faaa<f to rmrf t a tl ia vmgm 13-7ai end ll*9">34*S^t 
raapa«ttvr>1y* ^ ta ta mi A aaa foaati to INI pratfoMiaaat 
*« ^» f r t a a r v l i <7 t l ) iwd jg, aa«tfQr«^a (43.31iK 
f4aalatc ftel«'t vat raraitle<i aa a a««jor eiMqiMiaat aatii 
i » ! • ^af<t|Off^yl)ly C 19.11), Jg* ^ l i (34aS)» § • ^|lff i|#y# 
(SI7«34|, aoif J * aoaalaaaa (27«7:l}. Siaaaaaoie aaid 
iv«a fa« '1 t a C» y l r a ( t T . 5 i | aail J , , ali^ala ( 4«9 iK 
«• l i t -
tm present wort repeated t&at tfte speniea r l e l i 
i a 4 t l« am i ra l t m i n speei f le mtam eatild b« f t i r t i ie r 
s«MJ#etod to ftgroawio evalaatioa* 
B. la r^ rgac t j ye Fat ty .4gl«lg ta Jfft^yff fffflMifia'^ff 
ttalva t y l vay t r t g aaed Qi l raapt^dad to Halpliaa 
ta«t «s^ f»laria aald f%C i ad lea t iag tiia praaaaaa 0f 
e|rel«»piro9»aei4 nmS 9potf f a t t y aaiila» raapaat lvaly* ri ie 
8iMi<-exrg«aiitad m^ o«r@aaitt«4 t r t g l yae r l da f raat io i ia of 
flit were sepnratei liy preparatiYe tW» oys aaalysia 
fit e t l ve r al tr i i te-atet l i imal t reated a«Ni'Hi«yg«Bated 
f rne t foa tttoimd tiie presenee at aatyal to { i i : i | «ad 
• t e rea t i e {S«S9$) ael<l« alaag with aer«al f a t t y aoiKa. 
aai iraateriaattoa of ep^Mf aeid waa dona &y tite 
raaatioaa i l l aa t ra ta^ l i a caart ! • the di^yarai^r M i d 
darlwa^ trnm ep»3cy aetdl liy aaatytatl^nai fo l laved by 
aai ieal f io i t t ioa waa i d e a t i f l a d aa l2 , ia«d iaydro iyo la la 
ae ld , VUmf tbe epaiy aeid preaeat (1«S^) i a l a i a o i l 
I a ^1 f«»ta> 13*#ii{iayaetad»e«ala«i«»eaoie (Varaol le} aeid* 




Hi) Alk* liy«roly»it 
Cnij-(CH2)4-CH - (^-QW2-C«»CIM(^2^T'^*^^** 
m m 
iOliiO^/?i«ia^ 1' V Ft 
CH ^ '-{tm^)^'4:om • aoac-(caj)^-coo« 
mi OH 
I WAmit^/«al9^ 
CHj-(CH2)^coi« • Hoac-(aa^ )j^ QCooff 
T1t« prea»iiv';« of alitor (jtroporiioas of Hioloj^l* 
oalljr A«Uv« ratty aolds In d» • y i v a t r t a sted o i l i i 
Intortatlaf mid doaervos ftirttaar roaaarote la l ipid 
MofdfHiata* 
«. v «• 
The dl9xol«ntti«» oxajeaUdiMi* aa<i iiiiasolidiaoii* 
{!eriT8tlv«a tifnrc b««ii kao«n for long «i<l ar« of grtat 
iMportmie* ovtQg to tboir vtdo ronfi of pliaimaoelagieAl 
JtfKf bioloflenl proporCt«s« Furtiier« tii«oo eottpomda 
ar« of vol(10, tkeoouoo of tha • • • • vttli vUloli tiboy coa bo 
triHiofoniotf into ot^or eoapoivido of eboMoiliorojiettUo uso. 
In • !«« of tbiii m4 oforonontiwiofi taportoAoo of tbooo 
ooflootrndo, th« long otaala otiAiCllatod 3*trlebloro«iotte)rl-
aiovoliHioiioo iiffv« boon ojrntlivtisod froa o^-ftjrdroxf fotty 
M}t^«i «iid 2«t«ino«4*9ic(!ioUd<M)oSf 3|4«oxoioUdlaod|enoo» 
tl-4titao<-4->t)il8xoU4tooao« and at4«*ttilasotidiaodionoa 
froa (9<:«brofla fatty oat do • 
4* Sjmttioiilo of Uoag Ciiata itidiatltatod o ia* aad 
•llim lllll • Illlll 111 I • i M M » « l t M M » M M » M « W M « M B 3 > M » M I « M W M I < » 
t raao-a'"'!' rt oli t oroaa thy Idi oaol aooaoa 
c^ofiydroxr fatty aoiita of c.^, C.g aad C.« onala 
loagtti mtrti i>r«parad by troafing tbe oorreapoadiag 
•jsturatad folty aelds with broalna aad rod pboapborm 
folloaod by hytlrolytts oeiag Kt aad €m, flio bydrosy 
aQld oa boattnf wltti obloral tiydrata aad eoaoaatratad 
- VI -
•vitfil iwrle aoi^t r9»ii l l«tf l a tti« f^rwattoa o f l«i^i eiia&it 
!it iftfttttat«4 et«» 9mA tr««a«>8«4rtiailorcHietftyldioaial<»<wte« 
COftiirt T l ) will nil inir« ii«p«rat«di tof a iU i iA s» l GOIWM 
enroiiiitogrmpiijr, Tli« struet i i r^ t i of tlio i»d tv l^ t i f t l looMtm 
if#rff ft9talitliii^«<i W «l<MMiital aii«t]P»0Sf I H , IMM and Mots 
•tll«tt9t« 
mmtf n 
^ /^^^ > ctt, - (ea ,L- CM - emu 
cm 
Coiio • H JSV^ 
/ 
« I I • I I 
\ « / \ « / 
/ \ / \ 
n 00% « C0I3 
Sit traya 
«» vi% • 
f i t» o<.«^r<iiMfiittjf welfJii of Cjgi Oj^ or e . ^ etiidltt 
tiMigtIi (pmiiarKticif i o f c<«>lirow}iMii4 QHtlliMtf i s CSiart IS I 
911 r v f l t t i d i i i ivtt l i • f i t fetdlar (|itaiatttteK of orira l a t iw 
pr#««n<i» of aii&i|rdrdM» sodiiai iMi«tat9 nail Jili»<»lttt« •tftaaidl 
!rl»t<)«4 thr«« |ir9ltiet«» ^ « an^ar iM<di two maor t v l i lo l i 
nmf mmpmrmtm'd anc! tiii^«oq««ifitl]r p a r t f l s d Uf • l l l o a i t ^ i 
entOKi 0lir«Niiitiifri»piir« ^^ o Itid b'^i^s of eauliiisioa a&tm 
And I « , %fH ini4 ^ t t t t ( t ia«, t l i« ««|0r proamt mtm 
exiiiioUdiHa« aosct t6« ttlnor prottuets «• l«Mii otmin 
&xm&UAiamMmm {Chmrt I t t } » r^« Mtnor pmamt 
3i4««irfi£olldiit«<l|oiie» w«» «t«o ^ t o l a t d Uf MA4 l i j rArot rs I i 
o f t!t« 60irr9»ftmtMmg i - l« l i i9^«»v i i«>Ui i« ia vi i te^ f i i r t6« r 
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• • « • 
fli« •atlsfftntoiy mst i l t i ototainod itt tfeio 
tynt^ata af 3->l«tB<»«4«^x«toli Hosts fro« tbo rowitloa 
of o<:«%ro«ofttttir ii^dtt iditli aroa proi^^tad to oarrjr otit 
tho aimo r«aetioa for tk% firtpnratloa of lowf ea«is 
siiii«tttttt»d 3*4«iao«4-tittazoll(iiooa««« THo o^  •^rottofatty 
ael^ tm r«fliiixiai wttfi a^iitaolfdr qanatlty of taioturaa 
riel'to^ a pro^taet alilete alioiifadi a alagla spot om tUi i& 
tflfforottt «ol¥9ttt ayatoaa. fba alaaoatal aaalyaiSt 
I»lt I^R aatl US eoaflnMil tha pretfaet aa a long a&ala 
af^»titatad a«l«iao-l«»ttiiasoUdlaoaa« f l i ia em kydrolyaia 
vttl i ^ I t t t e tirdroehlorle aiAd furaialiod a fiiO teaiiof«aaoaa 
protliiet iiila& wtm Itfaatiflatf on tlMi batia of I t a ai^otrai 
propartiaa aa 9 loBg lAaia atfiatitata<i 3f4*>tbiasoll,dlaa<lione 
fHa firo4ae«iof lliwaa raaetloas ara da^letaii i a Qiart Ilf« 
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r>«fi«rt«««t o f C^talstrip 
Atlgart i MiMtla Sftlv«rslt3r 
Alt garli 
fh l f t t « to emrtity that tbo work •iriiofUtd i a 
the t l i««t« «Rt l t l«a *Stactlea da Haed fa ta aa<t F a t t / 
4eid«* hmw liaon earr lad oat l a l l ie PL4S0 raaaarali l i ^ . 
o f my ff iraar t tn<^«r «ad ootlaiMStMi f rofaasar S j l , i^aaaa, 
t t l a ttea o r i g i na l norlt of l l r , He^aawad tiuKarrva varkiag 
aa ' ieaior Raaaareli f« l l» ( f of dounci l of i e l a a t i f i o and 
I m f n a t r l a l iaaaaraUt ^m Oali i l* tHe tftaaia ! • a o l t i ^ l a 
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of Pi i i loaof l i r l a Cbaalatrr* 
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C O S T E U T S 
Page 
1* Smmmry 1 • xi 
a« Introdtttttton t 
3 . P « r t - I , C!i««lii«| lovvtUgaUoa of 
fli«orctie&l 9 
{A'i f^Mtty Aeld AiiAtrflit of Xti€iis;9n»<a« 
^••d O i l * 38 
RxpartaaiitAl Fr<Mt«dfar«t 46 
(B; fIBr*r«iietlv« Fatty Aeidt ta M a l v 
t y l w t r l a (kfatimeaM) S««tf w ! W 
Bx^«ria»atal Proe«dliBr«« M 
4* lt«ftr»ni}«fi A6 
S* ^ a r t - l l . !fltrog«n, Saljiliar and (^lortaa 
Contalatng Fatty Parivatirai 
THaoratleal 77 
Dilt9tttSiOB 
(4) SjratHasia of hong Chain StiHatittttad 
ski" «*>^  I y fff a^ 2->y ri oh I ar o— tfay I di »»o^ 
Isaoiiaa li:7 
( B ) Syatbaais af l«oag Cliaia Jiteatitatad 
2->Ialao*4«ox;asolidcma« and 
2,4-OxatolidtBedianat 133 
(0) Synthaalt of IiOng CHala S alia t i t at ad 
2*Iaiao-*4«tiiiasaUdiaoaa8 and 
3,4-TMiitolldiRadiona8 100 
0« Kxoarivtntal l>roeadaraa 17i 
7, Rafaraneat 190 
S« frasantatioitf ItS 
mjmmt 
Th« morn ABimrih(&4 la tliis tli**!* ooa«l«ts ot 
two n<»H:t. 
T>«rt«3 d»a!« «ffttti tfto dfiemle«il liiv«stli«t|t>n of 
t*«rt«It eoAettraii with tli« •foti^»«i8 of long uttmia 
irtiAiMtltttted etf* aa<l tranf-l-trtcaloro—ttiyl* 
•itloicolittoilfliit 3Hl«la€N4<»oxAzalidafMs ; i^i-
oir{ixfltliftlatt<li^ R9« 7 aHlaia«»«4*tfeiliis(ili(Siiio««s 
Barf 3«4-tlii asolidlaedienM* 
Chenieffl aer««tsi»i of sstd oila oaatlattaa to 
r«v««l aatara** oivarnlljr. f6«» eontlattlai si^ortago of 
«i!t6l« «aa noa««tlllilo o iU wlthla ttit eonatry has Ita 
to aitrvay tiia «l<t«l]r ilstributod oilMods* with titit 
fi%|ffletiv«» a proframM Haa baon aaitervay at tHa attttiur*a 
tfilioratonr to iavaatliata iti« Uaaar itaowa tiarbaaoooa 
Vfii^ fitea for ttiatr fattjr aold oon^oaition. 
- 1 1 -
t h * 911« f ro* tbtt • • • l i t of t«» c{}«fil«« r»pr««» 
••ntlBg Cfia liotaftltat fnailUet h&wm !}••« • x M l M d bf 
v«rloa« etirt»ii«totri^iii nad s^eotroaooftlo Wetialqtits 
t» d»t«niliiK tl i«lr fi itty «eia oonpasltloit. fhft tat 
l iqutd eHromitirifri^Me {UW} im&^lymis r»v«iiled tiio 
proiimee of nonv»aU<>iial fat ty aol^t lo varyini propor* 
tl(in»« Tfifi Mot«it of tota l aiiturated aciltia pr*c«iit l a 
tfi& t««<i a l ia wn« la th@ raag* 7«6-i7,i1(« Falai t lo 
ael<l «a« f^ simti ta b« t^9 |ir«d<»la«at aaturatad aolds la 
a l t t!i« ««««1 o l l« find I t mm mmAmtm (33*9i ) l a jj.* ali^a. 
taMt tHa C-l§ wisataratad KOlifit o l t lc aad Uaolole 
ael'lf V9INI fi^ a natt fraqmntly aoeorrlnx aolda ratttwr 
than lln<!»1i»nic 'Kslcf* ni«lc «a<t llaaleic aoida ware 
tnm<i to vary In tha raafa 13«73i4 aad l i , 3»34 . i i » 
raanafrtlvaly. >lalo aot<f mmw faurad to lie preduwiaoat 
*« k* t r lnanr l i (T24^ aad £ , aaaiforada (43«3*) . 
UoQlarc »<}ld mm» r»¥«at»d a« a ai^or QiMi|»im«at aold 
^* I* gar<tleoftyU« ( I S . l l ) * ^« f^yf (3i.lJ^)t i | . faiacaattra 
( 2 7 * 3 i ) , Mad ^ , eoaalaataa (27*7S|. ^Uooaaaalo aeidi 
«na faaaf! la ja. «l3c> (17»8«) fUK} X* aliMila (4»9^). 
• Ui • 
rb« -ireffimt «ort rAVtal^d tteat t l i * sp«oi»s rioli 
la o i ls «s Wilt m In mitelfte «ei4» eonlci iw furtttar 
»iit>J#oti>?l to agroaoale •valiMttoii . 
B. »8r* rii«ettv» Fittty ABid» in at^ly »y|ir>«trt» 
Hnlrm <yW«»trtii ttt«d o i l r««|tiiii<S«d ta iialfiliett 
tfl«t audi fi ierio el 1 fLC tadioiitlisf t ^ pmsttMtm at 
eyetofiroii«iiait<^ Add •pttjcr fntty aeids^ raniMietiveljr* 
Til* iioa-Qiyf»a«t»(} and axygftnatad trlglye«rid« fratBtiaoii 
iif o i l fmrm nmpBTSitmd Hy proparativ* TUJ, QUa aanlytiM 
nf i t l vnr fiitrAtttHMthanol tr«ttt«4 ii<iii<H»sy(«iiAtod 
frnetton iti«wfifl tii« prataneii of ttiULyalle i l t ^ } mad 
•turciiilte (S«tSS#} «eirt« alone witte aor««i fat ty solda* 
Ciiariiotartiatl<Yit of vfiosdr wrid naa dcma by t l ^ 
rwaotifnis t t t a i t r a t t d l a Cliart ! • Tha <lihyar«xy auid 
darlvad frnn #paxr aoid by aoatylatloit folloiNi<l by 
•apoalfioatlaii vaa t laattf isd as i2«13«<liliyiir««rolale 
asl^» Tiititt tba apotr aotd praaaat ( ! • •&) in t ^ a a i l 
la fI»»i2.11*ao<i«yootad»if»e^a«^'-aa«ita (Varnalte) mXA, 
C»U»T I 




( I ) AoOH-lOi «^S0^ 
(11} 4lk, byttrolrBln 
mi m 
OH m 
thm prtmtneti at wAtkor prop^^rti^am of btoiogt"* 
0«ll3r a«tiv« fattjr AOid« IB «|« ty|V8»tri» »«•<! a i t i « 
iat«rff«tlas ««<f a«Mrv«« farther rvsvarott in l ip id 
iiit>s«ne«is« 
•* tjf «* 
T H * dioxolmioa«9 ovaxatldimt mad isiasoUtUaoae 
t1«rtvati¥«s hAVtt lifi«ti lrao«a for tcw& m4 ar« 9t grant 
Iffinortrme* o«lni ta tli»ir «iaa mns* of pftamaoologlaal 
JtRft btotogfOKl prop«rtls«» fart<i«rt tli«i«« omnpoaiidi 
ar« of faltMi, iitoMtnio of tDe omo vi ta irtileii tteey oaa tio 
triuiotnnuHl tato otli«r eoapatttida of oaoaoiavrapaaUe aaa* 
tn Ttov or this aa<d nforaaeatltmadl inportaaoa of ttiaae 
oaiiiiowday tile long e^aia auHatttatad a-trieiiioroMatlijrl** 
<9I «»volaaoa«« Um9 b««a ajrataaalaaii froa <<«<iMraroa]r fattjr 
a « i « « ftoa 3<4«tao«4«K}jraaal|(lGw«i, 2«4*ox;agoUdULaodioa«a| 
a«4alao«i4-tiil««olidlnfiia«a an<! 3f4"-tiaaxolidlB«dton«a 
fro« c<<4iro«o fat ty aeldt* 
A. <<yatftoat»i of I«oaf Cfiata i^tiHatltntod e t | - aatf 
trM««»3»rrtottloroa«tiiyt<ttoxotiin<maa 
o<:-rfiydroxy fat ty «el«l« of G^^^ C^g and C^^ «*»ai» 
tfiaitfi aara ^raparatf by t raat iaf tha oorraapOBdiag 
aiitarata^ fat ty aotda vltt i \itmAn9 mtd rmtH piioapboraa 
folloif*^ by hydrolyata aalag O Aad iCJil* ttio liydroxy 
aoM o» haatlnf a l t^ eUloral tiydrate aaa eoaeaatrotad 
• v i -
•tilphorte mi^ r«»ftlt«dl in th« fomatloii of 1MI( eUaia 
iitik«tltat«4 J I S * and traawa-trletilorctaatityliaioiptlaacw 
(cmart II) nfiieli w«ra aeparatatf %y a i l loa gal aol«Hui 
tttironatografiltjr. Tiie itrtiotaraa of tlia ladividaat iaa«ara 
wtm 9m%t^li»^ti hf at#aantftl aaal/f«a» XH» M^ aad Htfia 
at^^iaa* 
CBAST II 
CH--Cca,).-cii--coott «-—^ cm*-<caj.-CB - cooa 
' ^ / M M > OH, - (ctt,).-ca • com 
OH 
H ^ I I • II 
** 0 0 0 0 
\ ^ \ ^ 
/ \ / \ 
n C0I3 II c o t . 
- v t l -
B, Syatti»«t» of bttpg OteiitB 3aHi»tttttt«»<t 3-l»iiio*4«» 
Ofaff0liaoiifff„„fnd„|^4«(-yAZOl|f^,y|f<l|0tt,ff| 
r!i« cC'^rommtrnttr aeld* of C^^, O g^ or Q^^ ebiilii 
IfrBft?) (t*r«p&rfitton of o<.-iirowoaeid oittUnod in Ciiart Hi 
on roflaxtnis «tth eqnfnolar q u ^ t l t i a i of urcn in tti« 
iiren^ncMi tif Mihf^rotis «<» l^tm ae^tato itfid aUt^lat* •tteanol 
rlAl«)»^ tbrcift l»ro<loot«« c«9 aiajor ma tvo aia9r« i^leli 
nwrti n«pi»riit«<t m^ iiHisoqtiontljr ptarified by « l l l e« gi>l 
eolum ehro«$<itOirni>li]r« On tli* basis of eoaboation data 
an«f ZH» WCU an^ ^S sta«{l««f tlia aiajor pro«iii«t wna etiarae-
t tr ixad aa I on is cbala «tiAatitiit«<l 3-1 a&ao«4«^xasoU done 
a9!3 tba ttfnojr prodiwta fm Img obain sttbatitntad 2$^" 
ovaxalidlnadtoaa andi '^-iioat]rl~3fi<»oxaxol|itta«dioa« 
(Cbart I I I ) * the nlaor produot 2t4«ojiasolidioadlane 
waft at 90 obtotntd by aeid hytfrolfait of t!i« aorraapondiag 
a«liRlao«*4«»oyasoU<]oaa wbleb furttiar eoBftmad i t a 
l^anttty. 
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Qumi II y 
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In ordtr to •spliiiii ttt9 fonijttioii of lito maj^or 
m6 tli» Kliior proiMts In tlio aliov* reMt i««t tftn 
fe l loving eooroo of roootloa io oo^ootod* 
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• ar • 
t in myall ^^ttoilff y^d |,»wrft|flj|Ol|^ftff«^f <^ t | 
fli« KittMfaotorK r»«{flt« otitoiiifid la tti« s:rnt^«8l« 
of S**l«iaoHt«a»i«oUd€Niei tnm t&it rttwaticKB af o<«iiroii«h» 
ffttty aei«1« vlttai nortii pri>«pt«4 to onrrr out tlM aMe 
mMttom for th« pir«|iarAti oa «i>f ioag eiiala suliatltatodl 
3*i«tiio«4<»t!ttaKoUalnoiios» fti« oC^r^m^tattf t^i^ 
oa rafltbrtttg wttli ai|tti«olar qttantity of tMottraa jrialdaft 
« firortoet aliieti i^ova^ a alagle aiiot oa ftiC i n di f feraai 
aotvant «]r«t«iia* fti«f «lofii«atAt a»Alyflis» 1»| H^ H «ad 
^S eoafiraa^ tfia prodaet aa a tonis ataain aiiliatittitad 
aHl«ia(i«4«ttiia«oUiiiaQBa* fHia oa torerotyaia wiiti 
^ t u t a hydr^eliloria aoid ftiratttiad a f y : ftuttOfaiiooaa 
ftroiftaet w/Hinh mm Idaat i f lad an tha baaia af i t a 
anaatrat iirooertlaa MI a lonx ohaln aaibatittttatf B94* 
ttiiaaoUdtnatiiaM* fh« produota of tturaa raaatlooa ara 
<l«iitet«4 tn (91 art tV, 
• m • 
mmji 
c««-{c8 J.-CH - com 
»' s 
II HjjJf - C - JIHj, 










;«offt<l bi" tit« r l s ta t 09it af pttrooti^aULoaic «a<i «r«li«i^lUty 
fit 49<!ibt# Qttfl for tht «is|isaiiliiig population vi^ett I t 0xp«ot«!d 
t • h^ dmiblod hy tftt* #a<i of tuts oeatury* A« p^r 4orld 
afitl«at(t tti# pradootloQ of vegstadie oils hat ftrowi (^xpaa^ntially 
ovnr th(* ln«t 23 ireari* >vi»r th^ iiaat tea jfttara tiw prodnctioa 
Alt'! «?<in«ti^llofi of fata ban gone u«i by iioa« a» iiior«aa« a yoar« 
TfiP nhobla of httart diaaase liaa er««t€»d a nubatantial altlft 
tnmnrUn the do«ii«tie <Me of ptjtjriiiia«tttrat»4 fatty ^ t d « (i^aVAi 
» t l f Att oaparad to aafaial or hydro&aaatad fata* Furtlit}r« 
tfi^ Hs in t cf»«t of ^fttrnehi)«loala baa foro«a tto© oll-bate<l 
t?)^a<itri«>ii to (fep'iid 9or« 'in afrtetieaioala i^toii eouttf tia 
ili»i*tv(}<l fron aatnral fata* Harlfii tHe next daowefa tii^ davalop* 
log eountrlat vould fao« ti^raa aajor prtHilaaat 
( I ) Hmter a^mrc^s of oi la and fata batii for adibte and 
aofi«>adtbl«» uwaa* 
( i l ) ratttretiiiiigeabltttr of oi la and fata* 
( t t i ) l^roilastian of proteiaa aad aftrlcbeoiioala tram 
vafatitbte ailn lad wild aeada* 
There hnt li<*en i a rucnat faars a fast granlaf iat .^ raat 
tn thrt aaaroh of tit*w toansea of vagetiOila o i ls* Uora racentlyt 
tli« i«i^ortiii«« of • l i s Mm fats is oonttiiwiMiir ia«r««staft 
ttt ttis l i io^sateal m4 kioas^osl sei «»«••• Cnrrsiit 
rsttnreliss In t&sss ftslds «r« csatroi tm tii« a i i t r i t t«aal 
att^ ptiystiilojglesl rote of fnts i a varloas dilssassa* 
tndlft lioiag {irtaartty aa agr&ealtarat oaoatryi &• 
80» faatag m aontt sliortaga of at Isaacs aotb for adlbla 
?m4 aanadtftta aset« ^or eouatrr i s axtraaaly rlab i a 
fiaHifieaoas ftorit« Mtk s irisv to axptora hf eh«iiaal 
«ei*#«iiiaf ttia v i ta oiIsaa<I |»ofaatial of {iartliani ladia^ 
a \iotimi«o«c^oadle«l sarray of id 14 eAlaaa4s baa baaa widar* 
takaa at tlia aattior'a taHoratarir. fba aala i^Jaativa af 
this Yaatara i s to dataraiaa br alisiaoal aaalrais aliat 
lUROwts and naaarat elaaaas of fa t t f aoicts ar^ aaataiaadi 
in ttia fareat oilaeads* ik vast atart>ar of fa t ty aold 
darirati^aa or oleo^oi^eals ara ao« mmiA i n aiiasroua 
iadiMtriaa« flt is groaiBg traad to f iad atibatitttta for 
natrookoaieata liaa divartad tba attaatiaa af fat abaaiata 
towards tba aratbaais of nav fat ty aaid darivativaa far 
peasibta iadastrifti at i t isat ioat laaplag l a riaw tba 
abova abjaetivasf tba prtswit mrU aaa aadartiOEaa to 
aa^lyaa alaor oilaaads aad to syatbaaisa tba laaaar Iraoaa 




«• J «» 
1 . donnonffat fatty Aoldt of !i{atttr«l P«tt 
Bitring the past 'd«otcl® an iafpoiilag aiMib«r of ii«» aad 
nov^l fatty ftolda tiAVt lMi«a 4i«oorer@d pas»«a«tiii atruotitrAl 
f#fitiir#>« (|ttit« wiaiaat Aeeor^taf ta our eai*li«r ooiie«pt» ^ 
nimlKir of aattaititl fatty aolda ara fetwd as l iptd ooapfMiaattt 
itfiiiy 9«eurrlas ehAr^Jteriatiaallf i a teft«l oila of J i» l a few 
r0l»t»d plantt* ^hen witta««t aoidi Mseuatilata l a seodat tlioy 
arn pr<*a0Bt aa trifly'oerldaii and not aa piaoapiioliptdMi t&oy 
ar0 sal dm found ia tlia raat of ttta plant | bttt aotalil9 exoap-* 
ttoti« Inotiide thf* praaaaoa of aoasttal act da i a tlie laavei aa 
Vil l i a« la tbe aaad apeolea of aalviraitaa aad Bora^laaoaaa* 
^oaifttti«aa ttet praaoaoe of aa uaawaal fatty aald la ela<i»Ly 
Qorrolfttoii vttb t^a aeo«pt«4 notaoioal ulasaif ieati^a aa vlfti 
m§ ayelopftataaoida of Plaooartlaoaaat patrosellalo aold In 
mmxf tpa«laa of Uab^^lUfaraa* cirttole noid la fouad eapaclally 
i n Cruel ftraa faal ly nad ateroallo «old l a St#f<?yiUa apacieot 
;tf!rmflla«0«9 and l a r«lat»d t4alvaoaa(f faiAly* itfaay of thaaa 
ara of lotereat and takea tog@tb«rf tday aerr® to dellaeata 
tht» afi^ vvral foatur«»a of fatty nold atnieturea aHloa aaa aa 
rnff^lnffd l a «9 anay «ayt« '4oat aawly diaeov0re4 aolaa reprtaeat 
an aaaatial ^onjaetlon af f sal l i a r atructaral fi^itaraa* ualy 
'rar»ly i t a aaii «tr»«ttiral aalt dlaeovtrftd* K«o#atly a ra^ea 
(ffeallag with natural fatty leolda kam b»im puDIl«&«?<• 
«• 4 «• 
T t . I t o l H ^ w i aadi Cliarftetorlaattoii of Fatty »ei4» 
Tli« *Clfliii«lo»l* «i«thod9 of aiialirsis for • t r u e t u r a l 
(!tti»r«lii4itioa of fa t ty jtisoias lbfnr<? »ttffero4 dooUae l a tfto paat 
10 famrwt iie>i»ent npptioAtiaai <if apeetrose^le onil ettroaatoo 
grftpltfe fircHjftdurvti I n tbis fi«I<t b i^ire l{i«ir@a»«d r«a«irii.abl|r« 
rhi» itrxtiflQfitloiiii and Ifflpravnneat af ^ i^sl ins aettiodo tuid 
rfGtfelO|»a#nt8 of a«ni teobniqiieii tisTe oroated l a t ^ r a t t l a tb la 
Tmpi4ly graving and popular f i e l d * 
Tba nott valuablo taehnlqiieB u«i«d l a tba laboratory 
ar(» tb ia laQrer obrooAtograpbj i^hCif g4M*llqsid oaroaalograi»by 
(Gl^O* b i fb pr99mr0 l iquid obroaato^^rapby (i4pMC)| ooltaui 
0!tro«iit(^rat}byt argaatatltsa ebraantOiri^tiirt <}Ouat@r current 
d l f t r fb t t t lQa* «p0Ctroticaplo and Gli«ale«l aetbdda* i)urlaA 
r«e«»nt f^ars a few raagenta ara alfto «»@d far tb t aataol laa 
nf iiattitctnl fa t ty «%ol >s* th(p»« r« i^#a t f lao lada i p lor ic «mld 
2 3 
f a r ofiQtf a<Jl<it| i 'Kp'-altroboaayl) pyrldlaa for lkydro«yi 
aad tfr^tylHilQ ftaaetlMii i i-aalao«S-b^draalaa*l«3f4<->trlaaole« 
l - t b t o l for alilebydle gro^n^t 3f4-dlnltrc^b«a(yl bydraslaa for 
oito t fa r rou i thlooy«aat# for bydropcroidldoa and clalpboa 
a 
r««aieat for cyolopropanold aot^ls* 
«• 3 «• 
Thff ma^»m ti»eiia< ^ t i of f a t t y aeld analjrslB inelude 
cfuroanlographic and npeotramoplo fi«tliocla» thm it«$ of 
a^r'^antofrn^ttic latthoilti luis stjq «^»r<i«d«d lb« tilluir pteyaioal «aa 
(»lt«»tiio«l ia«thciat, f h t n t«]r«r olir<niatOirfl^tijr tia« laflu»ii0»tf 
t tpl t f eh#al9t» m«r& ihtm tHe otiier tiqiftrifliejilal teo&aiqiws 
intraii io«tf I n th» l a * t 3^ i^aars* Ti«C proved sueeesafat and 
«l«f«l3r a<l4ift;iitili» t n •#paraCloa of Uplcia* Tb« tisa 9f aUsart}* 
t l cm, r«T9rse^««T»li«««« audi argeatatlon* • * oliroaato^rapliy 
was nrpidtr adofitvd In tliff analyUoat prooadtiraat for datect laat 
H^paratfont i a o l a t i o a nad oliar«et«rlnation of fafcty aoit i t . C£i« 
Aoiat « t r ik tng and aadfal r«aalttt ioa of polyuaaaturated fat ty 
Mslda (fUPAjl has li«»«a aefii<}V«d ^f fLC on l a r * ' " of > l l l o a gsl 
l<«pr«gnaC#d witli s i l r ^ r o t t r a t e (arg#atat loa fLCh ^^^ City* 
wid tri in«*«atars aad eaters c»f Piir.^* liair« !»««» aaoeesafully 
««>paratad by th is t«etiniqu«« 'j0O«etrlcal iaoaera of aetiiyL 
9»t2«o«tA(toQadi(taoate m^ n^th/ l 9«13fl3«<}otadoQatrl«aoale 
Havff toaaa fr«ot ioaat«d by luC on s l l i o o ^el aotflfiodi vtttt 
a t t r o r « i t r a t « aad aaaoatua liyclTa»id«^»« 
^)(»o«atlr a l W e r td l faaata ttoa bean ai»eil i a placo of 
a t tv^r n l t r a t a at argentatloa aad etiarriag roagaat* tiav«ri«fl<*» 
9Haa# a^tttorfitloa ehroaataari^iiif tiaa beea aaed to aap^irata l i p i d 
cta««#« on t6« ti<^9ia of thirir polar «Hibstit»ettta« ffbia aatftad 
waf nln'i ntad for tba aepftratton of tr igl jro«rl«lta ooatoiaiaA 
23 gt <; r.n-' t fiip^ Mfl^st-^trated f fitly act-'is tnnt eaulit '.lOt b«* 
?»hfi's ^ - r t l t l o n TUC ht^ si bar^n ^>un i u s - f a l for tti<» r e s ^ l a t l o i t of 
j>P «.-it :JTfir-»cl ;»nd !»n»i!turated tiy.lraicy «a well «» ^poxy *K1^1S 
hiv''» bff'-i rQPTl'/'><1 OS! qi l lcf i ^ " l Itaprftgaati^d with s i l v e r 
aff '«s on u t i l e s .f-»l 1 3pr©,|««t'"fJ T4t?i bo r io acid or ot?ier carspiex-
f?i-' »^.-»ntfi, "• K^-'Tr* /ilsia been r.'-»solve<l. 
ra# lntr<»= aoit'Hi »f I Iquia col;.ian etiraafttograp.sy (uC.;> 
h^»^ tner.«c»'Hl irrent lntf*rest for a a a l y t i c a l pur|J'»«'t*s»'' 
f.''^  l«! 0'4»ii; as?'*,! lncri»^''*«iogly nn ft too l In kauab tlic saae waj-
p.c; -i:,^n-1|qui«i ohroiaatO;4r«j>hy# Th© mlvnata^w of iil*o u^a?! u^ *C far 
nnfS:!v'?i«s of l lplif a l i r t a r# i !J*}V« r«ef 'at ly ln?ert i!iscu«s@d by 
Tfi thft Htf» f i f t i e s , thf lrttr'jnueti-:>fi of GJjJ r u v a l u -
f1'>nl«i*'f l lp l '^ *h,?ail«try# >l»' now I s protiffbly aos t wi - s ly 
an-»H-'-^ «»t?io«! for s t n o t u r n l nar«ly««e« of f a t t y «*cl''«» inictu.:tai^ 
•v'i»vijtif??ftirj|t?»d rr?ttv aol f ' s , -ieoaatly tho as»> of pr t jpara-
t!if** r»LC liflis Mf»f1«» I t nOfTjsltolt! tlif) i s o l a t i o n <»f pur«» frauiiotiig 
frnw a ''f>'fp!.*ir mittvire>» GuC b^>Havi«7tir a^aal ly i o d i o a t e s th« 
nflf»irf» of »'if?t tf OH'^ l f mc t i uial groups wliioli mny \i& pr«'!»ent 
m^ •f'i'-'ijil'rioti nnn 'jftiffi b?^  »'.mfirm9>il by I'urtiior study Qf GuU 
b^hnvln i f iift*«r t^f r»rBparfttion of a p i r o p r i a t e d«irlVfitiv«»a« 
- 7 -
^f^r P!tj»««i»lrt, osro f?oaipo)mOs e?a hr- coavort'cI to >i,i-«dia«tivl 
hy!rnxl«1p«, nr r«»f!ii0«»«i to }iy<1roicf grmip, Hydroxy I e s t e r s c««i 
t!« «id 'ls94 t o 01M e s t e r s , acotylated or coarerted to tUeir 
t?l3«»thvl «iily1 et t iers , t r i f luoroaoo ty l , caethyl et t ier , or 
t«ioir«3mvttv^)tno dmrivntlv^n, The proseaca of unsaturated gro-ips 
f^l'c*»noli! or fllkvnolc} -and/or brnnehed aad cye l io grotip i s aftea 
Inrfloat '«! hy r^tantion tl«f^9« 
r»i8» «nii?»«u »l fa t ty aolda lli-^ oonja^iated -Jlonol aad 
(jycl'iproii-'ii!? starf.r»r ci^c'mpatilti'ja 'luring the ^Ui ao~ lys i s 'ittc 
tci t h e i r th«naolal>il«» natur«»« In th i s 00111190tiua, i t anst 'JO 
?»?9|ihpiii«»»4 thf^t fat ty aoi^^s O«B only bt? t ^a te t ive ly Iden t i t i ^d 
by thl<« t»chiilQtte Riid that ciwapleto" s t ruc ture saust be abtaiaed 
hy «|i«ctral nntJ chtsateal saothoda, 
1 wnss !qpeotrc5^€ft©r ctutpled to tha axit of a gas 
f»hroa!atosr«nh (GiJwi^) i s very prnterful tool for detertuiaiii^ the 
wtrnRtur!?s of nji^ nown ooapoimfls, Thn GQ-ildi offers iiany 
ntffvr»nt«f«»« for the analysis of lonble bond posi t ion in th« 
f'Hvn, fioslttnn of oth.-^r funotiannl grotips, «uoh a» 0x0, hydru^ i^yf 
f»n(*yr mk^ nyoUe groiifis In tha fa t ty acid otiniDs* For such 
fitintysef, thi» !B»»thyl " s t e m tauat bo cottvertod to the i r d e r i -
yatlye"! wfitoh laay be readi ly -^ as chrcwfltogmphod aa*i undergo 
<!lf!nvnff»si 111 th'» aass spoetroBieter. 
l'd%h prm»nnT@ l iquid ^hra»atO£rQiihy (dPUC) i s the l a t e s t 
tnnovati m in th*- OIIAIH of Ghrmnntographio tecUaiqUea viiloh i s 
Uff^ d for thr> n<»paratiaii ond idan t i f i ca t ion of ualmowii ouapottada* 
«. i • 
Tt In nmrwlf « «vt«^naloa at olaa«leal eoliMa teeiutiqtt** I t 
^frti higlh t«Q«ttivtt3r ( l a tH* pleoaols to acntMMiie ragloitlt 
glV9«i fOnd r9«otttt|oa «ttd affonts l^ otli quail t«| lv« and igiiaotl* 
t « t | v « «iiftl]r!>g|a* 
3T Varr raeaattr Taka^ j t j^» harm slv«« aaalytloal 
M«tti9«)« to lAtalii tM« <]atall#a ooapoalUoaa of fatty ««ldt In 
oi ls ooatfiliiliig «ora tliaa oa« eonjoftatad o<it«d«B«trl«iiole MBIU 
^y 9|iiiii«tatolBr gaa liquid e&ra«atoir«p^ (ai^C) and l»jr reir«r»oi3<-
9tiAa« higli parfor«^e« tlqitid obroaatogra^by (ilFi«c)« liotoalfa 
s i j | » Hwrip atparatad eliM» and lUSll<-i «Q««ra of long olialtt 
iialn«9 hf gaa nhnHiatograiiilqr* 
Heofftttljr Soholfl«ld nm artparatad f a l l / aeld aetbyl 
erattrv 6r aalai ^ I t rar nl trata HP14:» ratty aolda liara baan 
40 
«filiarMta«f Meordlag to tftair <Ki«la lomftlit and to aoaa axt«nt 
It iS** traaa«4«o««ra a i^ alto b« nieparated l>y raverao4«>piiaa« 
WfT.c.**»*' Plattnar ^ j l # * ' bavt atttdlad tHe Qbola lottitto, 
naastttfatlony trlvarnoUa atroeturaa of glyoerl^oa nalag MFliC* 
kpmrt froa t l i * antiioda daatrlliad aarl ler ttia apootral aathoda 
provldad aor« naaful Inforaatloa la torait of botti qualitative 
md qaaatltatlvo analyaaa* I t foraa a baekbcNia of aouara 
oftiAaleBl Inrait lgatloaa* Paitr aottooda im elaotroole iaatrtamata* 
tloit v l i« f ttltravlolat (t]V)t lofrared ( I M ) , auolaar aagnatie 
rffaoBiHioa {MH) m4 aaat apisetroaatry (M.^ } are aiiialy oaad* 
T%i«<rft» a«tboda are taaa tiav oonsiMlag aod aro ofton ooa* 
d«atrtM*tlv«* 
«•• 9 <•> 
Thm VQKt Itaportttat ii3pUc«tioa oiT ultrnriotat ( W ) 
«t?i#®trof«op*' 19 turn i^ntiHismtion mid cAtimitloa of VArtoat 
natnriit ooa.|ttg«ted fattjr aot<^ « la •••<} oll«« Most of ttia 
«!on|It(^ at9«} Ml ' * * of «««<! o i l ! ar« «>f r»09iit ftitaooroiy* l a aa 
of I f lnt<»nfMi i^fiorpUoa in the riwgo of aoa^ -SOO «« aisaiftos 
(fonjas^attoa of at leatt two ottroat^horio groH^t* tateasa 
fttmnriitf on h^ifoa^ $00 a« ahowii f a r t e r eoEtJiigatloe, Ttia aoi4« 
emitfdnini oao aiotdite boad aiileb ! • eonjagatad « i ta tli« earHoMgrl 
!«i*niifi fhoa i^fioriittoa X aax a«ar aoi«»aiO aa» fli« ata«r 
iaaortfiat iqi^licfitl^a of inr f a tii» 0«tlai»tloa of polyo»)ie aoiii« 
« 
in of la mi«f fata ooataiaiag acw-eoniatatad «r«ta« t>r a lkal i 
t«to«fftl«tatlon« Ttila aattiod ta now laaa trtn^Atly aaatf alaaa 
tii«* a^aal of au:« 
InfraraA (TR) apeetroaodpr in one of tlNi i^q^ortwit 
lilivatoiit Hstiioda aff«d for tlit idant l f leat laa aa<t eatiaatioa 
of vaxioua faaotlonal gr&apu in a l i a aad ffltla* aaa of tiia 
bA^t lmo«a I I I qoraiUtatlva a»ta«Nla i a tim oiiaatatrjr of fata 
im^ o i l a i a tiia if«i«raiaatioa of t r w i f doiAla Ii0a(l8* ftta 
batt4 at 970 oa appeara i a Xti apaeira of a l l uaaataratod 
offisfioaada atitell eont«4n a fraaa »<SmG» (ruap. otb^r p«rtieatar 
valntnt i a thm (flat«otion of aaaMtal faaetioaal t r o ^ a ara aaao* 
«t^atitut«« aof^tyleae (3i40«aiOO oa )» diaabatitatad aaatylaaa 
(3380*9190 ea"* ) , a lUae (3230 aad 19Si o a * * ) , oyetopropoaoi d 
Cl^Wt mA loto ©a** ) , fiwaaotd {un « « * * ) , oyaaa (aa4T«a3aa oa*^) 
an4 vlnrt (990 md 909 oa*^), i n apeetrotiaapy is widaly aaad 
df tk9 t«pi«rta«t Vf i laei fftr eoaJttg»t«d na««titrat loi i ara 993 oa**^ 
CaaFisa)|9iS av"*^ C t t ) t 9SS aad 9S2 ea*^ (Qt ) t a ^ « At SOOtl* 
9111 ««"•* (a©), §St mvi 9SS oa** ( a t t ) . i f f ea"* ( t i t ) , i i l 
m^ (|9t ea*^ ( a t e ) , 993 aa4 950 a«*^ ( e t i a ) , aa i 99i ( t t t t ) , 
f t y i r aw (3*50 ea"*) aad l » t « (ITSS o a " * ) . 
f l i f t wif» of Mn Mil) 4f aiMHitraaQiyfit^a l a tlits a t raetar* datar« 
winmHnn of f a t t r A O I ^ I l a ^ac r l l i i i d l a Far t -SI of ttta tuaala* 
mmmlent ^mthmw o f Strai?tttr» Ha t anal oat ^ aa 
fhm mmAeml aittteada «Meti ara mamt oo«woa ara to N^ 
#»f>toir«Hl I n ataeat a l l tlia oaaaa for tli# ^ a r a a l a r l a a t i t ^ of 
ti i# f a t t y ao l ^ t , Iniwiltff of tHi^ ctavelopMnat a f atairoauitagrai^e 
wmA «p9etro«oople t«e(ieil^i>8* f a t etiaaloal aattiada i@a»ral l f 
l avo lved , lae t»)a th& f o t l o t t a i alMi^ard raaBtloaaf 
(a) Hy«ra»»a«tloo 
i%) HyfJraxrtfl*lo« 
ie) datdlattvt degradatioa 
{6) Pa r t i a l tqf{froi«Bat|oa aaiS p a r t i a l o i l da t l oa 
(») Hr<lrogi»« liroataa raaotloa 
( f ) l>lel««»%trt»p pt?wtloii 
tn at ldl t ioa to t h t AISOVO r«i iBt l ia« th^ f o l l o « l a c 
aroai»#arf»a liK¥e> r«ci«atlr ti««n fomid to ^<§ «or« ttaaful for 
a a l v t a i i^aelat t rpa of t t met o ra l firo|}|«a«t 
- 11 -
( i ) I9ir«»titratlcm of o i l l»»for« IUKI mttmr r«^eiioai Hy 
UAlfl^ to dlnti i i f i l i i i i li»t»o«n tfis spoiy aMd oyotopro* 
f»#OOl(1 «Old«* 
(h) C!l««r«f« of ««turttt#!!f ttrtfroxr miti \tf nolta mmi^ for tiMi 
teoattofi of tKfdrnvfl groti^* 
( t ) f>oliyArfitloii of « dloaol to a l l trooo trieoo w l d hf 
tr«»«t«<Mit wltli f tooi ' i l oootlo «elt! for ootanUotiing tbo 
pr«««iieo of a t l f U e liydraiqfl grotip* 
(1) >!«<ltt«tt«»ii of «<ieoii<iiirr ateotioUe grat^fi -cuaii* to «»CM^« 
Hr Hyttrlo^ile ttold and plioii)ikoru« for <iot«iiiialnft tli« 
CrIlHlll l«Nlftft« 
(k) nm*»ettwi§ rtnorat of hydrourt groi^ Hjr tut rod^Uoo of 
tft« tooirlat# vltt i 14 418^ folloood hf osiaotivo doArafSatiaa 
of tMoattiratod i^rld bjr pomaagaaato p«rlo<lat<» for looatitig 
th« pooltt on of aaaatoratloa* 
(l) Upovldaao oatatywod Itoaoriaatloa to oanjt^atoii aoida 
for d«t»ottoii j | j 0 ot »»«»tiiytwjg Intorraptod dot<lil« ooada 
tn th# «ntni«i«ii actd* 
4T 
^«v nothoda tlatod tielow fc^ estlaating fat ty larlda 
t»v«t In vog«tiiiil« o i ls l » iMbioli aai^ plo preparation laoltidlog 
omiORllftoatlooi «#ti^latlonf oad oxtraotlaa la earrtod oat 
tn a at agio tuba prior to GW analytla* 
(m) A rafii % Mtl^U «s<^  eoaronl«At trmaaatorl f loat ioa of 
trigtyQ9rl«faa aatag O.aiY aotitetiaollo {«« t r i f looroaattiirl 
ptitnrl t r laot i i r l aansonltM tijrdreixidal* 
• 13 • 
Cn) Totrwiol^ttttir onrmirettratioa of ateoitaU a«riv«id 
frnm Ififif-otiiilfi ffntty nei4« Hmimg tS9ttlit« liottd* At 
9tt 4e/t9 or 9o/t utitGii r«nil»ii«« «ttMr«* 
(n) Omonalynim of taitatwrotci! tmtty aoitt* in tfiio prtt«oae« 
of !}Fj|«il«Ofi to ctv« o^dotiro ns«l9ii osld prodoets m 
««tliirt ostnri fw oatoiilttlilag th9 pOfftUoo or donlil* ftood* 
{p) R«<foettiro oooaolrtio of ^oaoio fotty ooiuo to oteoiioU 
vltH soditM tiorotqrdirido for tHo imolrola of di«ao i»os«r*« 
I t Ifli errotctt oloar tb i t tli«ro MTO aonr |io«iiblo iq^proaotteo 
to tlin otraetmral mialraia of fattjr aoiMy oa tliara ora for 
aroat lifilita ma^ ottiar natural prodoeta* Xa fittorof I t aooaa 
lllr^ty ttint fat GliaHi|.^ ta w i l l aaa A atatMtjr dav«l(^>««it of 
f«iiilir<}ia %y §tpplHn§i ooro aoplilatleatad toatrwaeatat ttotnoda* 
- IS -
a v«rt«tr of 119V Midi novel f s t t r fl0t<t« iiHViKg wMnial 
•triMttiariil fi»«tttr«« tram tUm «««4 o i l * of varicKig ap«ele« of 
^tMite tiiWft teotn ^Iftoororod* ftio oirnotttros f»f tliooo mnooal 
iKitfYo of nlfiiit origin hwo liooii oooprob««ilv«l]r r««i«««4 lijr 
<l<iltn'*, H«|llElai"p Potteadoii'^ anil 8«daHit«'' nmt Upitio 
oOBtwlti «oro ooi^ttx and vort«tr of otter ooldi* 
la rooi^t f»ftri m aariior of aov ptaat opooloa binro Itooa 
^l»eoror«4 vUoli ooqtaio kotH firorlonalr oakaova Mia kaowa ffatir 
M ST 
miA9. i»»oitt tbiiM «ro. Tjaailfiaasla «»«« jyyliiti islsaii % 
^K:?y!»^« JC^ai l f ' * ( ^ -« "oiwoao.l aad Y^fff^fffrtf i k f / * 
( t i t t t 33«4'i)* iaaoiaroa oaa^aooao aooH o i l lo roporteil to 
ooatfdn 30it oro^oas^le «oi4» ^^^r^ jSl jyL* OMTO ropmrtta two 
liroiriottiity onkaowa f a t t f aotcio* i7<HK!t«doeoa«4*iraoio aad 
ft-nlooijraole, ta A^T|y^«li>f ffpiry|o|«f^t (iiaaroubaeoao) oooi o i l . 
%&gBoatltp ayoora CUliHi«»«a«) oood tc^mol o i l * waa foaail to 
fttmtiiia tfiie Hl^oot lovolo (§3«1^) of Uaoleie aoid* aoitrgoogio 
ea»li^olfoliato (Conaarseooo) mm foaad aa a«« aoaroo of 
l iat«|tal0ie (offi^«««h«aa<ioooaoio) mlA (33^)* V«ry rtoeatly 
A4 ClfNiini js^ ^ « hmvo rofiortod a aev acmrao of palaltol@io 
(<yt,y«.^*Hoya^e#noto) asl4 (a9*f^} i a aoo4 o i l at ^ 
arto^tiroariti (>aliaa09ae)* Sf@aear j ^ j i * *»«*• roporte* 
)>r»tao<K}a« aood oils to iiimtt4a palaitoloie (33^) Mi} palai t io 
(Si!l<)« Tn «atlior*s laborat^fT two a«od oi ls of U^iatii« taMlf$ 
•* 1% ** 
LiMionf etatiftiotgg md U^ ttrttotfoll» Harm b««ii reported 
fri ocmtiiin luimllei i te ACld ( 3 1 , 34S), r9«p«etlveljr« 
ilfle<?»«t ly «««tf ol 1 of Sardaatffg MUSSLMM ****' toe^n report»il 
t i pontfita t«tr«onit«-t5-#aotc le td ( 5 4 l ) . Mong ti^e ttaturiitljr 
CKiettrrlng a^Glle f a f t r aoifii« tti# r«<i<»otl|r etuuraetsrlned aoitii 
ar« wtforoatyitie* 3-fef^roxyiit#rottlie and clil^<lfOx)rat«rouUcift^ 
^ ntMit»9r «»f «»«M! o t l« ' li?«r« li««o r»{iart««l tr<im aatfiiior's 
1?^l»iiratory to coQtaln t t« roa t lo tml tt^lvalte aol<t«. aeooMtly 
7T 
^^l!>t«aa j r | ^ « Hm» rvportadl tH@ prei^ae* of luetot iaoi lUc 
nii'i natbrll brme^^d ehi tn motm t a the s»»d o i l of ary>o»iuroiw 
emtiitmvifm n « t l l r^ei^attr, w?ioa »'Iattniir j | , J l l * reported tli« 
(*'>i^o«lt10Q » f Hf l tof i t iHa a»Ble«lo«al»t . ao ap9ei«t oao la ia ia f 
bnt^ hf^ravsF «Bltf« imdi tmig ehAia msiam «aeb aa erooie «aa 
iDKNma Tbiii 99901 »t 1 ooatalat 231 artiolc aeitt aad 30$ 
I n a ^ e r o t l Q mi6 rnvfimpmAtt^ by a traaa af a^v f a t t y astdf 
TSI 
jfl-ftytfrowat»«»13-doe'>a»aote aot«i» »«o«atty taaaka jgjt j»|« 
!i»y« r«p0rta«! eafirle (TQ.S») tn aaed o i l of galfcaya «arrata« 
SO 
l l l l a r ^ j | » roiay^tatigafftd tlwi Isaoo o i l aati lao la tad four 
nmt otyirffaatdd aetityt^ala eicids l a t M a mmmA o i l * V»ry rsaMutly 
ila«1niii JSi j i t • bare repartad atereuUo aad aa lya t io aoida l a 
a tgraq l la a lbta »«*#d o i l , Th« aead o i l * of p^yllaatbaa lyirtiri^ 
('tipborbiae^aft) eontalaa lt3*^ riciaol<»le eotti^ prat ioaaly 
tialniavii l a the geaus i*byllaatbqg> 
- i5 • 
93 Timm j t js l . hay* ls«l«t#<a li»irndgo-Hgia^O^Niaote cuitd 
(CiiQarbtt«o«M) wft« famd to eontain iitinieio (oot«il««a<Hyij<m« 
Jjr«|»»lt , «t*»M-tr t«aatc) mid {3%2*}» VmmMtt ,f| ,§,1*'^ **^» 
•tt«iefnp«rf»d flv« «p(»el#s of fi^iwicse plants tlur9« froa Urllea«e«t 
fln«? two rro« Lttlne«m ffwilttffa) wtUloli oontadla bigb-tiQaleie 
««*#»<! 0 l l s , B f t f l j glutyBlyyUff vwr. |tgff^|?ff •••<! o i l »a« 
f^tifi<! to tiA a rich soore* of Uaolafa mi&» In oiur laliorfttory 
«^9«ftn jgi j9l« Um» t»oliit»d AQd oliiiraict<irl««d 73.91& (tilsli»st 
tj»!ir<iltt) of tri«)nl«ttli i tn Oe^aii oniMurroa^ (t>etiaae<ia«} o t l 
Vfm n^^Foar Fatty ^ l i f« 
/Hvt %tf Into tlirft» e«t«gortta« Q»9 C^oo^ kM tiM iqriiroiiKl 
fttnotldfi at or ii««r t l i* tiurliaxyl or aatUr^ ^^ ^ tlM akala 
wlitlat tIiofl» idtli «t<l*eliid« lirdrox)rl gratipa eaa too aobdivldod 
into miAB vltto or oltliotft eonittgatoH oasaturatlMi* TIM tmA 
eUsIn Iqr^roiKf aol^ fa ara aoat tiKoly to tiMro t M a oijrga»ata4 
fiaiettofl o<or/S nitte roiq»aot to tb« oartooiyl groop or 10. or 
U | at tlia mitiif I aad» c<«4ir(trojtr ooiiia eooorrittg I n oood o i la 
iirac<«h]f^roi{f tforlvativao of aolda aooH «a ole lo, linot«lo» 
llaolontoy or atarottUe olti i vtololi tbajf aattalljr oo««ooar* 
T!i« maatoratQif hydroigr aolfta Havo tbe eontoinat propartlat 
airp#etatf of an alkftno ani an aloo&ot* f l M / alao akoo raaetlooa 
rfi(}itlrtng tHa {irwaaneo of botli grciupa and tlui ralativo iioaltioaa 
of tHe too fanetlooal groopa tlian iHiooaaa algnlfloani* st|<i«> 
e!i«ln ^^roigf aotda oltli eonjogatod nnaatiiroliott oan bo fartHar 
ontoftirlaod lata tttrao «li|o!i ooatala mM llioaa ntileii do not 
eontato noatirlanle anaatoration* 
^oat of tile nnnmial aolda ooonr I s otoaooro aootf o i la 
lint n fov Um9 oonoaroial laportaaeo* 4nong tlio Imaon 
nonofif^roiRr t a t t r aol^a i n rattier ooeMorolal ^ a n t l t i o a l a 
only rf oinololo /*p*i( •)«>ia*lty<iro«r-ootatfao«"ola-»«oaolo 7 
•flit? fo«i«t In ttoo trigtreorldoa of oaator o|t liotoagliig to 
noTihof^laeaao f ant I f * <>*•«• l i j l * *^f^9 rai^orto4 til l a ml4 
• I f -
tm n. asj^r 0<ia{ioii«at of 8i»tfig« s^od o i l * As IffOMir of 
f ioti iat«le {i»orlelfi«l«t«9 9«i^<traxr<^S|j»;U«o«t«4«o«a«|«| mi4 
mm* f l r t t r ^ w t . d ^ Ossstoiit*^ ^ ^^fff^tJll*^! HHTifWlofflf 
C %'M:»!rMii0<»ii«) SMi4 o i l * Itatart I t wa« aHoim tliat t&i« nold 
firii^itlilr in •r gi»B«r«t cie«t»rr«aco i s K9«4 ^ l « •t tlMi i »«M 
?<tr<»p1i«iltlm»> * »««•«%ty to antlicir't l«lior«tor]f ttal« avid 
hm 1ii»»ti foiuKf to li« tiM sajor eo«|io«^«t 9t tlw fat ty aeltfa 
pr««»iit ta wr|gi|f|ii n y t o ^ U •«« ! • to f f i i^ f i i • • • « o l l i * * ^ 
^ htg^or t|otMtOft«« of rietaatoto noidg l o i ^ t r o U e ^ ( • ) * i 4 « 
»y*^rowt|lfiy«»li««ttooo»n^c 7 00!^ IIAO iHioa tflooovoKod i a tlM 
tmnnm Imwmewllwi of (omoifffrwi} Hjr Sidth aad eo«««rfc«r«» 
79 ft«e«att]r i'lottaer j j^ jJL,* Imva roported Ibc prftooaoo 
of 30^ l««qa«roUe nei^ f nlfl i « trooo of ae« fottjr mid^ 
l««iiy<innar«^[j|^3«doooMa«le « i t« 1« W l f i » t t ^ t iJgl t i tHt t f^n 
«{»«4 ot t * THo aat^o foataro of tlila o i l i « tHot tuo Iqrdroxy 
a«il<f« oro foaa^ onolaalf^ly l a tlM 1 aait / a r 3 ^aaltioa of 
turn t r i f l rooi idoa aed ara oaaylfftoty aerlatatf al t l i C ^ or 0 ^ 
aotarata^ or «aao»aote aoi€«» 
toaaaoroUa t^tftljili^i looil o i l hmm proH^mA a oavat 
fiv<fraiTlot»<! aaoeloa ^doaatpotla* aatii /"(P)*»l3MBf(lroMr««tf^» 
t*ota-tf*oatadaoadtaaota aotdy* Hinder aad Wa liara 
t«al«t«d tvo »«Bo^ctra«r M l da f raa j;« doaalolia a i l , em la 
r letaol«io and otiier I t i Kovlooaly aalmava iioaatagaat ( I t * 
trrtfraw*ei »«>0*ti»aadaaoaoi 0 aeld, SaHH aad Wolff teavo 
diaoararad n vair aaaaool Hfdroxy trloaa aeld oCmtixf4r&xf 
t t f t o l t n te mtn ( 2«li.ir4roiif«-2|«<^l, c t f^ t3» oiyiS«»octit«l»c«^ 
Tnlt^ni j i i J 1 « hmm i « o l « t « ! a «»* Hf&roxy koM irem tfoftafloat 
*i«ial»n»tit •«•«! o i l (Corfart«e»a«) for v^lnb tii«:r have ««sigj«®«l 
t1li?» <itrtiatiir» «s ( TI )* t3-?ty»frSIwd f«"#» traa««»lt<-oetad»«f««iliniale 
^irti:aftiion ma %lsitmm ' lit«r» -ill i^ovi^rsd «a smtnatumtcrd 
2«.iif{fr«iRr sast*^  l « !«»*! '^ t l of Salvia at I at la a tUstot«la«l, 
agyfttaUft 8««<^  «11 f«Jti9rt ««> «vi<l@ae8 o f Hydroxy arim^ I A tir» 
®*!tfiyl «rfa««i!»tef Instf^a't tUmy «tKiw#d the pr&»Mmi0 &t t l i r t « 
err** «6l-?«» 
t'olvftgr^iro'^y f a t t y mt<'M of p lnn l wr lg i i t sr^ closiely 
ri»lnt<»tf to wmoiiydrassy ««rifls» «<irrl« ' ti»« rsf iort t t f tln» 
?ir#s«iie# «f (so t ) (•)«>tfcir»#*#-»« Ici'»«lt&yrtroiyaetad«e»ii0ic i ^ i i 
101 
t n cti^vteeflpi gurguifeft » t l » f t i l loe l i Hns roporte^ ta*-f pre«#iio« 
n f ^«lif^ir9ty h0naiiio»n«»le mi, 4 {ti} along id t t t C<')**iM£i?*®f 
p i i f i r f i , f l r t a f l j» i j | | » I f io lat^ i t tHreo-0• t a -d tUy4r9W^ t a * 
1f»e»nol?i « i ! l ' ' fri'® tii# »#§«• » t l o f S«l (3tior@a rcnittt l&j* 
T»tvl« ^ j l . * ^ ^ %rsf0. imlntfiA % iiinyaroigr aeld f r e * t a ^ a l l 
f«e*»atly in oar laboratorrt l iht taqa* j a | - i l * ^**« 
f«mn^ t*««t th« •««di o i l of PggjMugi lt«r«»l« (lataeda*) eotitBias 
71 nriPVto««itv imlciioira <41h3r<dlrax:f mi<i$ e bar not •risvtf »fl i9i4«» 
t'ltir^rotvnots^taaraale aetd, £ , ftarwwi^.a i« tti« t i n t itili^iier 
'^Im* tntmA to nmi<^n ttii« noo^vteixial di>l aoid (3«a'i) in 
I t * tHflyee»rlr!«», V»rr rmsmitly, yat aaotbar ii»w fattjr aeld 
r«!icirtf»4 fr<i9i ftttthori lafetordtorjr bA« ii«cn f ottid In Btikllmattmim 
g^tlarw as » art nor eoapoiitftit; tl.t3»dilMrdroxyaicrtotr«oo»~traay«' 
9-«note wit*i (a i i l lnroote dcld).*^**' 
HfAraitymHylemio aelci« taod to oeear in ttdrly lar«9 
firfi|iortloii« In mavm at tlit »i»o«i«<*« that hnr% iie@tjrl9ai« noida, 
!4 i t%«t«^^ Isotatui) i-4qrdr9iQr«xi«wii]riiie n^ otd froa )£l«oiiiA o i l . 
«il*»y «tuii«d a liy«roxf mi^i of oogoti#« o i l otdeti wait laieir 
nhtnm to l»« S«liy4roii|lfaiiic not If i « e t | iBinolfiAo aeid* Powell 
± i J5l»*^ «li«r»t«ri»«<l hotititiniolio aoid {9««iiy<iro«y»traag«>ia» 
«H!ttei<tiio^*t3«moio)t so nootyleaio anolOjitio of diaorpinooolie 
miA^ trf»m fTgttcHryiagt oood o i l of oowpoi^tm* I I afp»«r« tHat 
I r^ ro t f iio«tyl»iiie aeido are nearly wi atHkerotta o« ftiy iroxy* 
ol#flfite wlda In «o»d oi la liot snsy not ooeiir io a« aaoy plaat 
^ iiffiw «*y^roiryol«finle aoid, a«tty3ro«y«oio-lt«» 
o{!tadt»<^»iioio e^i^l w-^ o oiiarMtorisod i n our laboratory ag a 
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nloor oo»atititmt of Plaintaao aalor oood o i l . KeOfit «»d 
Zortta^' iaolatad a v<iry liattaaal fa t ty aoid aad etiarnBteriftod 
I t «« a c?0-(t5-liydro«yfcojr«docyl), itaeoriee aoid froa qaoaa 
atttittwttent H#cr»ntly, &#9f!3 *tid I raa# {iliieor«r«d « a#« 
ff t t ty nol'^f 394<-^teArbo<fy«^'^<iroxjr<»19«ox«N*«lo<i«atuiie sold 
I '* il» ^aort^gnrts ««o<i o i l , 
V«IT r<n*f»otly 'tamm j | | . j l « foorid tli« «<i«d o i l of 
! * h y | l ^ t l m » ntrt tr i ("".npfenrliiaoeaiB) to ooatain l » 2 i r l o i a a U i o 
act t^ ptri^ioa^ly •jn^aova i n tlii^ gonua ^tiyllimttias* 
If a»»yi^tbys^f of nidro^ Fftty t ^ t l f 
I t i s CTly fur lnf f r o l t imd • • •< ! {levslopnaat ttiet sariced 
fHff0r»fi'7ff« b€itii««fi speoios app«?ar Mid tba a«a t ra l l i p i d of 
wem^ f»tl8 nr(» tft«» nourom of tb t sore aniistial f a t t y aeias* 
nydroicy noi fa «!*• foraodi by l«o rontev i n p l m t s , 
(ff) by ^iroet oxyftfiiattrta of « natitrfit^et eiirbaii alo»» 
(b ) by hy#rRtir»« of m tttiaaturatea sacid. Moloeiilar -?« 
I l l t^«* «<itifet of oacyge^ i i n tbe foiwer vAi l« water 
t<»ry49fi i n tHi* lBt t«r« fhm o<:l«lqr(lro?ry aeidt are found 
as «ln<ir r^oopoiicAts of plaots and are widoaprsad* 
th«itr bio<ismttio!iis tuvotyira «a cxd-Hydroxylattao 
faf»cb«*il9Si m tt i o<;•MildNation* Cjg nidh>obiAii hydroxy 
acl^« tiitboiit etmSagmtmd a n a a t ^ a t i i m qpipoar to be iUo 
Hydration pro^wita of oleiQ« Unolc^ie aat) UooleniQ 
•olf ls* I t i s of in taroat ttiat by*lratioB of nm mtaaturaiad 
attoni* yiet^^a ti»o by»!ro!«ir o«)i^otm4a but tba oat ora l 
- ai • 
pr^eem undiir pas7««tlo control eettld w t t l Us reg to* 
ff^ooifie. Mi|<l<«o)ialit ii^lroxy aoiaa « l t l i o«aJtti«tetf 
tstiat«r«itloit r««^«lil«^ tlt9 praciuNits at cixl«Satioft of 
polyefiolR not 'Sy •oeh sn Uisoleio* I t «a« fauaiJ tiiat 
rloltiOtslG aoli! f l r a t appaared l a tbo •««<} 12 di^« 
Aftor tlnwerlag nn^i r^preamtma 9a4 of tii« t o l a l o i l 
f a t i r RQl 18 af ter 36 d^si* ladtoplo ttudloo laa ioated 
that ol.«le jiotf ««• tb9 pr^oarsor bitt tbstt l l i io l»a te 
wnfi not im I n t o m o i l a t t * 
^» ^r«r<»iWttv0 Fatty ^t«tiy 
4i3onr, t{i# t t r u e t t i r t i wttien absofti Appraxiaat«ty 
t t ' ^ l f lh l^a iot r l i j mtoaatm of TOr «re c<-^dr»sy otiii4>^at«d 
'1t«»n)» frmiT»lHg af dt«>!iot aci^fSf the aairna«> QjQrg«ii o f epoxy 
R<!l<f««t ««* •*>'* cfelopropf«e oioiely of oyolo]>rop««io|d Adla«« 
cjtit f»f tJi# t l ir»« f ia t i i ra l ly oooarrlng ai)r«4r««oiive 
«frl ?'«t conjtigatwtf Mvnulf eiyoxf and ojrelapri^iiea^t tUt l a t t e r 
twt} tjrp^s o f f a t t y ao id i hmc rm»n%if a t t raotad a t taa t iaa 
nf ttT>l(f ehattt i i ta. 
in) Conltigatod f>tgaol im^<iy 
tHn o<«4iyffro^ ecmjogata^ dtaii® atruoture ««a aii<n«i 
t a fira«f«nt l a "j^irarel iteariif^ra ^f th«» a«»«t glyoart^aa tsajra-
e t a l l r of tUu f « r t l v e«>apo«tt«»» The f t r a t c<-ftar<iroiqr 
r!0a|nfat«d ^inni* f«t ? ^aa laolatad trom the aeod o i l of 
113 
r'taioi'CTtiath<*oa atnueta and w«« oharaiotafiaadi «a UinorpliaeoUe 
f a^y ' i ro i ty - t rgitg-»ia«». |rya^«»l 3*<K>t ft<la eaiH eaai a) a^^« 
'^laiiriiHflii ' i l le not?! la th© pratotjnia o f a claaa af f a t t y aeld 
w i th A (flatlnftlV'f^ eonjtfiatad dleaal graticpiag. Uor laUo 
f t^-hy^rory*pta<^« t rmn^f l -oct aa»o adl anal a) «e ld "% d l a -
ew«»ri»^ «iuft<i«»i|tt*%iitty as a «a1or cloaft l tusat o f Corlarl>3 
im>i^Qt'*n«t« («'!orlnrafs«»«€) nmsd a l l | I t t a n geoaetr lcoi aitd 
j»99tt|^iint i<iif)Qi0r or dlaorphffcaUc oold, Ulnor proportloAs 
af <flja«irph^«Uc aa-i e i^»rl<«IlG afiil»5« ar th«tr gaoaetr loal 
• 23 * 
tis^wtrSf ooeor I n aottdi o i l s of a<«#rou« ^«e te« af %hm plmt 
f iwrt ty C<»^o«iltii## Tti«»t ncid* hsy© on i^trioms s l r t to ta r i i l 
r«»l«ti«airtilfi to t lm hifrtrop^r9tltfe« tftrlr®^ f ra« l i a o l d i e nsld 
Hr tii«t aett»a »f It'»»igrg®ii««#« ar fey aatoirta«tl»«if tout tli@y 
«r« n«t w t t f a c t s o f i«ot»t l i i i t» l^e«irp»»o0U© actd eoat»r« 
m^fim ai««niit p ro f tc r t td i a$)0ii diit9r|i^otti«ea a l l t t iet iislc® I t 
pg r f t s i i l f i r l y v»r»«tHi» ammg v«g,#talile o i l l a I t s 0&«»ical 
1 f A 
rf»ftetl»a«». Ba*ffl«t j i Jll« r«p©rtfl»tf t lw pr&wmme o f o«ly 
§«4««««r(i-4iy«Jro^«Jrg§#-10, oia«*!2"^etadIiNiadlnaalo) »eld i « 
the «»»€ o i l of C!al#gil«lf o fy ic laa l l^ f (&ra|i9«lta«)« l*»wi»ll 
l i s 
J I JSl* rii|itjrt®«l tl i» 8a-meeurr«»«?*> of t^lMriiroiy-tri^a**!'.!* 
jg|£-lf-.oelsi«ea41»a'>l» ^ r t l a - ^y< i ro i y^ l . i * i « tratt»*l l*» 
0et8^«ie«?tl-*afl»l6 a«sl<i« l a iim »««<! o i l of iferaatii«a^m a^mi 
Cnoapo»ltaaU T!i«y vara ab l t to a«parata titi«a& ti io la^Nisrs 
hf eott f i t f i r-ettrr i^t J i lwtr lbnl ioa «if tUe m&%kf\ eat»r«» 1» 
g«»nf»rftl diaor^to^eoU0, co r i a l l e f wad tlia lAmm tr«B»«Hai@aol» 
ftiwra tft# R e o a « p i r « t t o a , K la ium j | j i l * 11^0 raport©^ 
ttt# |irfii€»iiea of two saw e t ^ a t a t a d dlaoola w l t ^ ^ ^ aaaattir i i* 
f l o a t ^ ' i ^TJ l rowf ry i t ^a> traaaf lQ* j | j -13«oetadae«tnaaolG oad 
l,"l-hf ?!roiry l O i i ' ^ ^ f £4 l -^» fy^y*'l l«»oeta^aoatflaaaAc aol<la« 
Tli^  wpn^f fat ty acl-la ooear aaturitlly l a mmA alia of 
n ©Oftit.-larant® nuaaiar of ^ laat a| i fc l«a. Mot ©oiwt la i aaaa-* 
t|o««fi<r* fomm «<! aitoliKllt^ scm® inldlltleMial apoiQf aol'tia l a 
"• 34 *• 
euttiifft ono C^ tmti nla« C_ at a tposy neids hm9 ttemn 
I i Twit ft lsi>1atir<4 trmt mmm^ Uf»l«« : ** V«rji3U«J aot** I s tli© moat 
f i K s i t i ^ RQl i d l e I f dt«trlbttt«»€l of tHo nf t toral tipox/ t a t t y 
a^irffi. The t«oaM»r of t M s /;«st i , earwBaria (oi»«»i*ia«^ai>jar«» 
Of atiry»i>nf^«iBeiw ooroaarlina i»#d o t l « * * ^ Tii««« two ax^fi* 
mr» HtritotttrRtty r«l4it«id ta t h ^ t i n o l ^ i e i iola* l a tbe meaa 
t l « « 'f unt^trAted «i>oss3f ael * s t r u c t a r a l l f s t a t l a r to o U i o 
act 4 ir««i «ft »i«*air»r»*l by two grt»ti|>fi worlsing ' i t t l i q t i l to d l f f e ron t 
131 ii7«t#rtnl»* Chttholia and f'tptdas «»taliUsli«><S t te |ir@»9iice 
o f «i?$4ttnriit«tirio f cta«a«I'^l'i^aoatyootacl^CaaolcJ aci<l l a tti« Actwd 
^^^ of yr«f<>!>ofl:sn go r r i t o t t t i s * to ©I>«ISF aeirt retatwd to 
tltif»l<*atc B<*t«f t i clf»lS«lS»B3ayy*cl««g» el«i»t a*oct«dgcftdl oaoic 
f »f»OTrUaoli»|e) tw id , pr«»«f»at I n ^<MigltBip aattva KNKJ o l l * * ' * ^ 
The c*J-»oeBarr»n«e a»r tpouy wiiJi i^ qti-^.lO^waojaratBario 
nn^ '" j^ -9f tO«*f ioxy-5^* ia-oat«d«Oi i iw i lo wan also l d«a t l f l 0 ( l toy 
133 l l T 
e!i*raet«rl«#*1 n new aptoior Aot<tf qia«"9*10>*N>poxyoetadttq«»t2«»ttulo 
®i»l4f at ffl a laor ooeipoaant o f Heti|oaff8t«i byy ta f t t t t t (CoiSii'Otltae^ 
9Pf*^ o i l I alc»ni| wi th ti ia proTiooaly i l e a t t f l o d eorojiarlc afl ld* 
«l»taiftit ^ j t l . dla«off«»rr»d a aaw a e l i w i th tyana-ottaatttration 
Cjg|s|««(J,l'l-o|»ony«^|jr««|a'^f gtS'«'ia«t)gtBdacartiaflaic) i n tft^ y a®ad 
114 ft«e«9tl|f npeneer reported that the M«d a l l af 
ar^nln ccmy«w?foUa (CoiqiasltAel Qoataina pr^viotasly tfai<l«a«> 
tifl9<?» olti*13«i:i*»»po«yocti^gc*|Q|s«'6«0f'#«»dieaolo (a*) and 
et^ t^l 3« 13«»»eao3cyoct«d»Q*traa»*a «c|««"0«dt wtotc (14^) tislda* 
1 ^30 Hoi*»l®fait of vernoUo (Rot<l aa«#«t alohorool©/"i*^'* 
otf«*t4«tS*<igiiny*-etf«»lf*^tfro8fffi»lo 7 ml^- h«» ii«»a iifalat»tl 
fri>w AleHorfioa eonatfollg (<;uphorhiao««ii) «««d o i l by Clelaitta 
tjf r>l, *4l the naturally oeeiurrinft «paxy aoicit 0im(rf&r»d 
nn fsr wppa r^ to he optioalty aotlvo* 
III mxt Irtboratory,*'*'^ a new tponqr aettlf ets-«3«4«» 
fifi-1 nv-^t»«»tl'*oi>ta'1»eqtiote miA Cl7»ii) wii« tmilated frtm the 
«•«*! a l l of Vgirnoiitii royharehit iwrt th« aora e«N»BK>i  wwrnolie 
(I*!.It) iiisld, ft in thA f irst •peelua of Vf^rouiiia whleh 
eont^ian tt»9 e^ o-^ y ««!'«•• aaeaim i>riirlta ^ (l««gu«lao»ae) 
WHS al«« foi«t4 tffl aaati^a v@raolic aot<t (4«i) m<l t t f 
pr^vfatisljf !iitfrt««tlft«d jy;jg[f lnoawr (t» |» Poteatlal 
in las tr ia l iaturast in epOidiUsfid a l ia frcMa aataral aouroaa 
I s 'larlVR't l»rgi?!3r frots the deannd for ohotaically attoxldlaed 
v«»ffttftblff o i l * as»d «« atahilliflrs tor plaatlo matariala 
imd «l«io as t tart tat raatarlnla for propnfatlati ott othar l<*tt^  
eh^ln ccraipotmi)!* ' R«plae€«t->fst of DfOidL i^iwd aoyhnmi o i l 
v l th n hloitrnthf^tloally prodacfttj op^isy o i l «ottl«} effoet « 
«ion«dl'i(»r?'lila anmrgf aisirlng* 
BtofOrntliotic! 8igstfl<i«Be« f*t ^pai^aQyt g r a t i s hi&» ti^ea 
«afgt9t$d brjT ff!»i!itoii« ' I n so®e f l « a t »e«48« Mot smrmly 
t . l t |a| tli«s# n&mawBi^m ar« e^nsldered to «ot l a t r i a a i e a l l y 
mtiwwf t i i o los io f i l l f y t l i t i r pftotm}ti«i«iefil oaid tHernoxIdatitt i i 
^ro'^tttt i i «#i$r also b# fl6itl¥«9 «V«ia raoro lli^ia t l i « t r pri#stir«oir«« 
•Iiwifn ^ J i » ^«v® rtpiMPt^^ l l ia t opoiy f a t t r aol^ls are 
earf!|ftc^«nt<3 for tl io f9tAKrtttdii«att9 l l^otte a f «lo«» 
Qfoli^rc^fM® tmmitnm oimttr i l a ttio f a t t y anlds o&aln 
of t i p l ' f s f rnn o^rtal t t p taat* h&lmm,i&g t o tii« ordor ttftliml^t 
(HfttimotoOff st$r€3i l l^«o«9 f l t t o e t a ^ sa^ Qf»wibmmtsm> 
fa« lU#») !^^*»* ' ^ V©iT r f ^ f f o t l r V lo i ^ i y * ^^ rtport®*! t l i» 
f}f*e«fiae« o f ofstc^rc^^ool i l f a t t y aolda I n fligr®oloo««@|i 
'"'.lmeim!mrpmmm§ iapotoeeiMt C#lo8lriio@ao aa^ <%a«oorcilap«fMi 
l»laat f a i i l l l e s * CfsrolOf>r«p®a»lt! fattsr aol^^a «r« of t«o typ«at 
i r l « , i aa l i ro l le mt4 s tdreuUo* fli^y o f tea e®«K»eoar tagttto«r 
iim i^ !!<'^#ttaf»ti sior too aeooss^waloi} t»r i i aa l l aeioiiata of t l i # l r 
^tt if '^ro^orfiratlvf** I n g«a@ra1t tl i9 ^uic i t i t j r o f s to ro i i l i o 
ae l^ vtrm^wiinmt'mm l a s terot iU ^ostn $m4 t t iat o f mmiirs&iie oeltl 
pr#«io«laat®« l a '^lulirmieiio »i»«4 ol lo# 
Two otn^ir eyotcifirofoatld oeldg Uime &«oa di aooy«tr»iii 
p*3-iiy^r«friit?»reoli© «il<i l a tu® sto« o i l of PocMris lawlaals 
C^r»'irtme»eti») .•«** t to rou lya lo (S^i-ifflfetfigrloaMioota^o^aMitao* 
lT«^iiole) aolrf l a t l i» »e®d o i l o f a to ren l la t^a ta 
• ar -
f *lt*rouU»e*»ii»J • ver a p»riod of xeam* otber Iav0«ti*> 
ry{7lofir«>p«fi0« v i t h obain i M i t t m sttortor than aa lTa l le aoia* 
f 14 
' ift ja aii<^  Heiaer* • rciportua •vidoiiGe fo r a QieitA wlt l t a aus 
ret»*ntton ttan» iihort^r than «ntViiUo aold l a Jlttftea rommm 
133 ('f8tva«?«fie) »»»6 o i l . f«ti«aoa e l f l . blat«iS tlio aeetarr&atQet 
Af €1.^ arnlopr0^01199 u l t l i ofiala l« ig t i ia ahortar i i iai i aalTiiUo 
tw?l t l a j i t th»i i roaga {Mlatva0»««) a^ed <>ll« ^lekaaa and 
»««3pf»r »ni!<H]nt0re<l im immml oo^^eaeat la up^orly loa^^a 
f^a<f)tn<fiie(iA») aea l^ o i l irlilete t l ie f raeorOad aa poa?)lliijf b^ii^ 
a ri ofsf 1 nit is a o]rolO|>rop«a« f m e t l t m aear tt ia w t f c^ l and* 
13T 
^(»e?»atlv f4j*JCew1tg »t f l > dlaoatrerod tht* aD-ooaurraaoa of 
=tf>ijrflrii<!»t©roalle ««d e la*9• tQ*aN»ttiylaao haxiKtaeaailfi aalda l a 
lr»h»# (74t«hl ^imsiw)* (F. »a|iladae««a0l aa^d o i l . .4a 
iTfVnatlgatlcfn fif the a«»d «J11 of ilryaooarpuia coaolofaa 
77 
(oimiiffrao^aa) dlaole^adl tl ie pres^aea of l ao to i i ao l l l l 0 
fet^«»tl*ta«<iftthyl#ng ootatraeanolit) aol' l l o I t a f»ll» ^tectatly^ 
fClf^laan nadi rt^l^aaafm roportiad tlh@ praataoig* of adlvaUo 
( l .3 '» ) t »ti»rcuUc (3Cl»3i) am d l t ^ r o a t t r o t i U o (0»3>J acids 
* * >'^y*tgM« a l f f t l a l f o l i a »«®<! o l l » 
^.muntXr I n a^t1ior*a lahorator/y tli® a««4 o l U o f 
73 73 72 
13a 79 73 74 
fiflva li0ffla roporte*! ta oOQtala at#r«!ttlle wn4 Mtit'tYallo oelda 
• 38 • 
99 VBtmnVLul efmalitaiAat* of tri/ilyeeritlas %a ftddlticHi ta 
emiTfttitionat tettty ml4m» fUo naturally oeevutrioi oyoi<i«* 
Ttri»p<»iiJ5id tnttf iwrlffs li«v« reosntljf attrai}lit4 tHe ttttaiitiaa 
nf lipiS Gtk»iiiflta« fli«F H^ve &«Aa shorn to ;i»radae« iitia«r0iKi 
n1h3r9iotoi:te«t 4t9or^9rt ta fens wid laHoralory aniiiAl«* 
ifntyi^ffcft^l ^f Cyeloffrotfi|(i|<| Fi^t^ ^^A^ 
Thf»ort»« an tn® tilii^ sijratfe^sta af &yolopr9p«u«i4 f a t t / 
MUt-i^ Qan tif» witmnrinmii m folloirtit 
i 
•It Burn It® • nrr«—4 ai«reulto «oid • • ' " ) »«IvaU« «et4 
r 
Tt«?t«ifttl«Mt studtat iffi^tojrtnie several C oom^omtatt 
tn^«»at# t^t^t th» aathtrl £fOt^ of tt«t^idiiiii« 1« itie aKtat 
Itlciitr pr#<srs<sr of tho rliig««ioej^l«a« oarban. itt«r cynto* 
orftpt^f* aet}« «^9 «iore ent^ml / foiai<i l a otcroorieiMlsas 
tHns in pi oat iii^aroes* tlta fuaiitloa of t{iQs» aoida r^aaias 
a atattf%r of nfi«a4lnti0B m^ Hn.n li^aa p^itMlatod lo |iTOt«ot 
tfia |itio«iitioUpt^« at n timtt ivteaa rattyatasala would )»« lUf f ioul t 
141 antni to ataiEftiii nntiitiotliMi* Aa^thtfr viow proptfod is 
fhut tlie oyelftfiroiiaiie ring ear &« foiiMd to pretmmrrn th« 
^onflf^ftrittloa artcmnd tb« (!o«ftl«r boad r«ad«rio£ tHe iigftlro** 
(""arUmi fiHi^n t««a aaaeaptibt^ to t^xtriatimt tUM l a tli« 
«J««<f at I s eoatniatitg U8r-Hr»«Ertlv« f a t t y aaldlt oit^a 
f1Vf»!i ttii<iirp©ot<^d rospoase* ta gtmmrnlly ii««cl aaaty^tieal 
nf(tei»i9tar««, Ttit» e-^tapteiidltip |ri]^«r9at i n t i ie aaaljrttis of 
th€>9tt t i t t t j f oei'Tfl foiM or«»At»d sianf prolil<»ns l a tae l r 
f!et#ftti trif i« f l t *ti<m nad ntrttisttar^ detenalnatioa* i l i^a tta« 
|ir?»t«n«?t of ?»po«y or oftjlofirofwaaia aeldt l a the menA o l l » 
t « 9n<ift«H9t# t^ ttt^ Intaot «>|1» sfiauM li# tx«»laQdl «• l ^ l l j f 
» i :i0«i'?ibli? by aoaid[«8trtiflitlV9 t#c£uii<]a«a* VAriaoai proo0tlur@>i« 
are '^m r^tin^d tt int a i t i i t i ie lUtlp at tii#s« pri»oadure«« the 
t %at l t i r or t l^^ proi«icts oan s a t i s f a e t o f t i r He miteQtmU 
(a) '^P'^y ^«t fy -^c|d| 
'^noijy f s t t T «otf?s eaa b«i dettoted l>y d i reot t a i a 
l«y#r ohrjwtwtofra^liy, Oti® to I t t greater p a l a r l t r i « 
?n.r*>«»t Tf*n ftiT'^f! aaotii o f l^immr ft^ vnltMis lndi«3al lni ta« 
^rmn(*nf^& a t »poxy f a t t y ftcHa. c iu i iU ta t i ra ly t the ooapoyBia 
w!t ! i »!i«ity grflittp ar« rev^alad on tli© rw: { i tatu by i(:ierio 
i ^ t ^ ' t a^9>'«a« the f iaaat l tA t l ro aoteraioat ioa l a ^ia^ aa^t 
f 4 1 a 
hr t i t r a t i o n wi th mr at B@ar a « a©d tha raaat l f i ar» 
f»ieiire»aff<»^  av hyt^rogan h ro^de a«|silV0l«at (1M£} tm^ aaleulatt ' t! 
as !»Tioic?al'#lc »cl':i» 
- 3(1 -
Tfii» taonftrle c j j and I m a a <»p«iy midi^ (oxoept: i n 
144 in-f f t lon f , 3 ) it«y rtlao li» »«?par«t«d by S'liC. l a IW5 th» 
ffjfoopoijy *!«« « greater «tfH»iUty t b ^ t^# aorret^ondluf 
»i| -frfiity oo«fi<ninii, :':poiy oosapftuad* of <iifferc»ot oiiciin loogtn 
(tT.g«»c. )y ancf pi9<v|tlenifil l80«@rs of t^# aiwa oartio» ettoin 
lf>iifIII crts-^aT* f ro« c t»*0«10- are a l to s^parAbltf* 3y 
rnir«»r»9d«pttaa« Ttilg »«}p«ratt«»n of tipoxy aad- Uydrajiy eeidt 
I n **ln9 pamaihl0 on t!i» Da^ls uf ctiala l ^ g t t i aad tlw amAer 
2T 14S 
Of ftaiotloaal grotips i a iha ohula* HoiMi and eoworicer* 
ti?¥<rf «r>*)«rat9d tlie «mif miiitif ««ter.f» and aleaaala by 
^Ifipet fliKi r«var<i«<f-i»liMio Ti«C» 
Arg<^tftt|on rue 1» ulna i ie lpfn l l a r#aotyiag; tlie 
nit^iar of nfioi^ aol i f f ming u l U e a g^t laq^ragaAted sAttt 
18 
u l l v ^ r Rtfr«t«9» the «!?ioirr f a t t y aeidt aay HI»O U« 
fff*fi»rat«d iiiBot»r<11{ig to t!ie atniibar « f doilble Uaa^i l a t»h«Aa 
l i s t{)ini;tti on argentatl m Thr^m I n goacirat ao x 39 Oio plates 
eoAt^d ta (? t!ilelcoftffs of 'J*3^ ei^ a l t l i « I U e a gml are miea 
for T W . fh0 oSiriwiatogri^a ar t dave»top«d wttn aexaae-
'fi«itfiirl»tH«r-«o»t|e a«l?f (SOi J 9 t i | r / v / v l , aa i^ ttte apota 
art! f»^4i» v fs | t i t0 i d t h lo^n«* rapovurs* 
»«lng to the po«i«ltil» l«portai»!f$ of epoay coa^oiaida 
i n t i n t ! flUasaistryt mora iif^nsiltive aattioda ware ua««l for 
| } |9 l r l aa lAt ioa aa) • tn ie tu ra datgralant ioa* THe speotra* 
acftfite ti»aiifiiqn««s r l i * t tn^ ma md mmm ara halpfuil i o 
• 31 
ttsfi9rt«^iiiiif t}i» <itractiir« of @fr«a ttte gufttl eunvwit of 
frimtsr msi^B iir<»»»at in m o i l . tif IB speotm at apoigy 
f i f t ' i r ^ 9lboir tigti o l iarael f t r lat la %i8aiiS« fa r mpoxf r«n<itimt at 
<H0 nasf S38 ca*"*. Clf aa<J t ran f «tp9xroot«(}«0fl»oiitff« anjr 
a l^ ' j ||<^  ^t«tlngi4sli«»d f m a «)aeu ather by l l » d lMrrei 
at f i^rpt ldi t Hiiada »t rl92 (j jrgsg) aaH ^^3 oa ( j | £ ) r*#»pea<» 
tlT<*ty« Mn in nl»9 very H r l p fu l to ohariMitarlse aa a^oir 
act !• f o r tbfi aaat Icas'^rsf Ci^ « epoijr protoas giv@ a s lgaal 
aroiiBd T T.3 t i ^ a opotl»l«j) or T.S5 (tr«a|a o^ox lde l , itioagfat 
tfif»<i# vala«» attfiigfi? a l i g t t t l y «li@ft e^ioxlda graap l a aear t o 
144 tUff f s t e r of lO«a#tl iyl groij?i,* I ha opoy^&e g r o i ^ exarta 
ffl w«»pk flashlstdlRft laflaeaeg" for t&« c ^ j - aad the «C»i«OJ-'Me 
14d 
«i|a«tsi n*i«t t l i« «>;:»oxl*i« jippro«cili«i ta ttimss gro«^.s« 
HAaa an^etrtraftry l a also an eaoelleat t oo l fa r tlsa atrtsatare 
«f®t<*fWlR«!tfoa of Imis cis^tn ^omst mi-in, thm 1 at«rpret&t lou 
of tH© aaiia fpactra of ^omy aiitara l a ao s t ra igh t foraar . i , 
14 T that thm toanfl f in o f apo^dNi aai dotililet boad" oaa he 
eoattrts@<! aaalty* 
Gt/! haa he«i nrov«><J ta he v@ry po«#rfwl t o o l f o r the 
t«tf«^tton «m4 ( t u t l a n t l ^ o f epoxr f a t t r aalda* Tha QLC 
h«havioiir f>f thg e l t oB'ViJUaj • •»^'' eatara l a aoaaarl»#d 
144 
hy r;«mit(Hi0 j j l JLL« Yha p^ata of ^poxy aatars w»ra aore 
f^pnreat «rt l> :GS eotinny isid aspaolal ly wi th ttioae aatara 
14 § hf i r la i ; th« ai iaxl ' i t near to the aat»r fuaet loa* siatkea* 
foaadf that ijm^n aposldtea h.jv« ahortar ra toat loa tlaia thaa 
- 32 • 
I3j|ii inosurs* The flm«s tipMttirommtry otni^l«4 n&tti g«a 
«tit?ly of ffp9tf emtarw* 
Various eH^iaieal tf«sratlir« lurtiioao &r« iil»t> »apl(iy«a 
to #«taiitl»ti tile vmkamm utruetiti-o of ttio efioild« i n eiKa«* 
Jiietf nn wltfei GiX t«>cliiiique« Tfcio ifitAaturot^td eposidoti aro 
sitiltAbty (tt«ftr«d by romti^m rdtn p»tioin.e mlA ( it iu^) i a 
rflo-van »it«f irnt<»r, Tii# prolocto JBP» a ldet i r^o t a oat are 
«a1 t*mi ba {Mb«arir«»d hf QW^ ffeiaa i9DU«4 to sMttirl oie«t@» 
t M t r^ag'at rtltl not eli«ertr« ttie o l e f t a l e b«ad» tho olaaradi 
proittir»ts var^ alao elifi»Biit0§rf^li#4 <m botli polar aii^ i non** 
ISO Dolsir QtC eotoifflir bjr ^^oQaear at al> file dlffaroaoo was 
oatv tliot tatrahjT'^lrororffla waa tHa t o t f a a l laateadi of dioxui» 
(te^ CVoloprooftnotd f a t t y 4«?tda 
^^^ -^^Iptiaii Toatt Tti0 Si'^A-^mtaliiiag aaod o i l s ara 
Iciio^M I n «|lv«» a posl t lvo ra<l or oraoia ooloar i a tHa Ualpbaa 
t«iat*^ Tha Halpli«a raactlua iavolvaa tba opaolag of ttia 
r ing aerosa tlia aingl# Uonda* >hM tm reaBtiim proeaada 
iai«7 th(* eolour <feiratopa» the ohar act ar ts t i e io f ra rad 
absorptlfm ban'a of th*i oyclopropaa© r lag (iJ«ia aad U i O ooi * | 
aiaapooor im^ ii#w ooao appaar at 30ll.lt 1026 aad 733 o«'*^, 
111 
fj»hora%y «t a U aatablisli^d tfia atrootttra of tfte aoatMomdia 
rtanoaralblf for tba davelopaaat of tb« rad or orasjia eoloar 
on r*»fwtlon of OPF* ultfit fUlpbtm rai«*«at ( i * oolat ioa of 
aqlnhur I n ^ ' ^ j ^ * 
- 33 -» 
tw«) (ftistiaetlvf firoaiaffat hmdw at lCKi§»ldiO am and 
1^93 e« t attnbut««l to the la-^ilsae wi^cgiiii r lbratioi i 
of ffi« riftf ttethyli»fi9 grou^t th« itretoUiiig frvqusiioy of 
tli« r i i i f nf»tttytf»iie group trnd the stretohlng fr«(fi«ao|r of 
tlt# ring >loiil»l0 ^oad r»S{i0Qtively« ii«»ffor<Mi«iit of tbo 
nibtiJtmtloa of iOO^tOiO CM itim 1i«eii 9tigg@ctod BM « ttsiuaa 
<9r e«tttfliatlQf tti9 tota l OPPA fioiitoiit of a s««d« la ma 
pi»f^tr<im thf ey«:l0{irap«aa riaij «f^ tngfl«ni» protoas t tv» rlao 
to til ttlfieti7fi nigaal at T 9*2 («iftoiilfft)« 
f l i t ) rror«»titr»iti{>at Crclopropaaold fat ty aat t r ia ls 
reaef itflhrty bttt quaatt t«itlir««l]r vltit oa« naU of l^ d[rog«n<» 
lirenal ?» frBlr) in f l f t«l«l iie«tio a«lti»^»*®'* ijia atru^tures 
Of tli# reiaotioii firo^itets hixve been iavpatigato^ lijr tSail^y 
nnins, I^ t aiitatroi!f»0|}3f« riw a^eliaaita ot tto« raaotion n^peara 
t9 tnvolva o^onlnt ol* ti^ i» rta^ at oa® of ta« t lagla boad ait l i 
eotieoaltaQt a^tttlon of liar* Vsrjr r^eaatly Z«rlagii» aaii 
F»iit«**^»*^^ g«ir# the quaatltatlira daterataatloii of CJPFA 
bf |!iotiiatlo««trl.^ t i t ra t ion md by t l t r a t l a g a i ta aar l a 
(iw) liolwtlqw of CapPAt Ulti»rat«ur« survajr <sta aot reT«al 
mrr clffnr cttt a^ t^^ iod for th9 Qoaatitatlvi!! iaolatloa af 
Hftmrtmt eycl^rmpene tatty adl»Jo hovartrf bjr a«l«etlag 
• 34 -
« t x l t ^ t « soea <iila m s ta r t i ng aater ia la to ol i ta la Itt it iviUuisl 
CI*PA of I t l f l i pa r t l y fo r f i traett ire aetartAatatioa by « e^jmbini!* 
Hon ^f urea tTmiKmnti'fm and low ttswpnr&mrm f rao i ismat ion 
ISiil 
of th?? f a t t y act'is of ^ * foettda seed o i l , Fogerty ^ y U 
tt^i»4 Uqttt^^-Uqtit 9 p s r t i t t a n coliiaii chr<m»%0grA^u:f to c^ttyiti 
iiiir«» «a»tHyl !3Rlv*»lat« frcwi a oonetmtratt of tt i« oater 
fir^nnrtK) W the wrma fr<ioticHiiitiaa t«ehiiii|tt« fr<Mi J« foot taa 
m^^ So»»yot w^i hlr«iattt» (cottoa-^eoil) us te r t f althougli tiie 
l!itt<»r Qimtaliis omlf l->3 4 of CPFA eospoaeat. Vory r««{tal lyf 
1S7 r»<iirloi9iikt j t j | l » aopnratmi ^ t ^ i £i4ilvelat@ eadi ateroolate 
hf high vaewm apitinlng Hflntf d i s t i l l a t l o a , Eaoh o f tlt^aa 
fat t j f 9at0r<9 haa beea preparftd e^aplateljr trf^9 of t l i« otti i jr* 
^« t»r , f«vnns »wi«i l.jpki:ts uaed eoynter earr«nt < ! i s t r i -
li!itl«>ti ttehnlQttes ti obtatfi jior© fft0ro;ilyiiio aolsi f roa 
'^tgreqUa >ilal^ pt sead o i l , 
(v) c;a««»tttii4i CHroaatograiiHy (qu:Ot TUe appl lcat iuo of 
Olil fo r th<» nn^lynin of CVf* has enjoyed aaly l i a i t e t i 
ntK!e#«« owtnc to tbt* tht^rmml ina tab iUt ;^ of tlie cy<il«»prop«n€ 
rin>«;, nsreloi^roppniolf! nBter« ramil ly r»arr«»igo or daooapoao 
nn th*» e*il»?Mts to glvo apurtoua poaHs. ;4«itfiyl l inot - 'a to 
nn'f «8«!»thyt mnlvntf» «r« e»itti.»r onroa-iilya^ or iao«apl«ileiy 
mtolvp^^ on ftotti t iolar ii^ ni'' non-polar oolinsMia, For ana ly t i ca l 
nnrntmmf ni,c o«s h« quon t l t a t i v t i f p r i o r to tb« ant l y a i f , 
Tli*» «jyol3prap«inoi*f eont»at« Arm su i tab ly aodi f ied cti»i^icaliy 
by hy^'ragjiiiwtiori, or by rwaotloo wi th a<*rcapt«ia or ai lvfsr 
a i t rata »9 dttcrl*!?*! iiM^lor tfi? nij^arata l i tasi i iga. 
«• 35 <* 
<1IJC I S c»rr ip?I out a f t e r {iyjJrog»natt«a t o t he t l i ^ r a a i l y 
f t » t i l « ffycslotirjpanf? 4«r tvat lv«», titoogli t&e«@ mrm <ift«a 
f«r t1 i»r r«^!i«7«idl t » br»fif*liaf? c!i , i ln eosttounds* i>Uwa ibas 
r€fti»w«(1 enfif i lejr i l ty o f suoli mtnttim p a r t l e u l s r l y wli«a « a l t r a l i o 
f!Ot ? ttoettrt w i t h a I n r g ^ a^aowit at s t ^ r e u U e ao id t a^rl ieraaa 
^ ^ , rft i jortot* that Un< l ia r * i i o n t a l y t t ( p a r t i t t l l / 
pofiff>i]9d |}allR«lttiai) I t prc^fsrably us^d t o r»dfio« t b ^ 
(ifGlopropmem l » t o eye I oprof) «*»«»« w i l i i no mtir r «4uo t i a i i 
n^'f wl t i t t i i t t a f f f l ^ t l n g my aormnl o l e f l a i o c^ja^onent** i l i i i 
r $ > i a l t l i i f bydrO||iNaat»d QyelQprapem&w eaa ti# I so l At t d E>y 
R9it r»pHf l te t»ollQt{|»<» t a de te r« ta» t t ie s t r uo tu rQ* 
f»r«w?i»«i o r t»n gtv«« r l tJ» t o !i«»ir«»ral |i«ftlc» f o r eaca o f th« 
c y t o i r o p o n a l ' l fw t t y m»t4« dw«» t o » l i le proi l t«s l i i , ualu»« 
f«nii.!uct((»fl ttn » r i r»ry c l o s e l y e<mtrol l««l oondl t ioew ?*«il i t 
lo«»fii n«it «! lni^ t ! i« ana lys i s o f o t ^ ^ r tu i f iaturated f a t t y aei^Js, 
I S t 
'Ctr<5fi<»r ii?t« asii:tg«»t«»<1 a new approaoh l a tha . laa lys la o f 
f « r w « i t « i a t d t r s a i l l y acraita tifia ey«Uo dautila 
tof»?i#f t n a **PP4 t a give twa uar#a9lv«d I s ' ^ ^ r i c t h i o l 
a a t ^ r t * Thif «>>x^t aaturo a f t l ia reaot l ' im i s not Itaaiai* 
Tfi«»y Oflta an^s#r*a a l t f i ^ r a fr«f» r a r i i aa l o r aucleapsi i lUc 
a^^sUtlaB aa f the ro i t s t l aa ja«y bi) repre8«nt«>cf as f d l l s i a a i 
- 3d -
/ ^ Oi-SH / X / ^ 
I I I 
n^rA ii u sai^ 
i t h i i r f a t t y act da taa l t i r l i i i f any cyalopiraprm^ Ofm^am&aim 
firv^ not aft<»ot04 by th'.« r»>tg0iit antl o^ia be est laatect 
<»l?aitt(an«?ciu9lv from tbe «aad cbrataatogriH^* 
Tli(»«r» «1«.rlv«tlT«i stiowed ria Riga o f (l«ii<>ap>a»iiiaa 
nn nitC Goltimft ttptd 340 D a i i i Umre longer r e t e o t l o n t l iae 
tl i^m nor ts f l f a t t y patera duw to t l is pr«8oao« a f - iO i l ^ 
f ro«! i« Thiia the I r t '^ iv lduwl eyeloprop«ooisi ccMiponents caa 
li«» »<»p«?rst#'f ««'? ^ t t t « A t 0 d fey t M s proo«(}ur«* 
(c> U i v g r a l t r n t e < l T l v a t t v # i t I t i« raao t taa o f 
sfp'ntfilfltnff ( l | f -«^t-«i-0et. f l«?c^opr«P«Be^ w l t l i i i i i y « r n i t r a t e 
i d 3 in nlco»i<il« lif*^ ljfln»ri tfsv<»«tlgitt«cl iiy i£|rct i«r and proixis^d 
thnit t f i l n rf»ii0tls>n b« i t i l t s^ ie ! f o r th« q u i ^ t i t n t i v e 
an f l l y^ ln cif :";i»p* ia ««e«t « i l ls« Cyclor>rop«Mi« o r otdt^^r 
tm^ntt i rntpa o<i«r»on<»at« p r e i o n l i a i t l n l l y Jir« j aa f f oe tod 
•fil'^ Cftri b4» l i a l a t f i d ! «if1 (l#t»r«ln«*d s e p a r a t e l y , ftisi 
r<»flett«»5i proet»®dH rapt l l y «ad tha sroisiot i a I turgely an 
mtko'ty Bi@t!iy-1 f i l e f i n w l t f i aaialls^r aatuoiit o f tm o < f ^ -
- 3T -
aGt^ton^t 0ta*>f th» re^istl >fi i s slower aa<t an oCfjS-* 
uti^'<»tttratod i^^ton^ i^ s the* tmly protltict t ^ t a t a^d . 
dig VJ CU^ 
/ \ oa^cM II II 
Hoef»ntly, 3ohii«l4er ^ j | l • r»i>ortedl that t a l s 
«9theNl Iff a p p l i e ^ l e to o i l s containing from O.Oi t a 
lIK^m » af oyolopropisnoir! fat ty aeldsi. *h«a annlysing 
f>il« th?«t eant«ln low li»T«ls of cfclOijrapeiiold ( -^Saa i ) , 
thff ii«irt8»»t «#tl»yl e»«t«r« and tfi«? react ion prortucti of 
pyelo^roiaienold wfist b« ««»parnt»rt by «lttaiaa oiiro»attopra|itey 
t o itrwfiMil <fr4rlo,'»fJidf of the SUJ eolusan* 
DISCUSSION 
(A) 
- 3 i • 
A* Patty le tJ 4a«|yf t t_or Iii4t&»i)Ow Saed y H » 
f4t#r«t t t r« •canit ln i r«rtale«! that «««t « f Itte 
v»f»tiit»l» mtmd f»i!« iwialy«®<i » » r l l « r f r»a ItiMgmnomm 
sn«iet«i« w»r« t » t « l l y bRted <M t&« eta«8io#t imtlioita o f 
n t t «i«ttv«lii» I t In now r#iiU«ed thnt mfuttmB.tie i ter««ii lat 
n f tQ^tstritmtf mmw^ oSl« SfiT «Iise')tr«r o t l s eaa tn ia l t i i a i t l ie r 
a M f t i «?oiioisntr».ttoj| mi 9m« af t f i t eoiaadn aatara l f a t t y 
wfflrtfiy or tffsa efi-mm^a #r tinicmmm aol4 havtag a stntet tart 
«if « « t t n t l f t 0 trtt«r«flt« Since iMO tH© ftpplteatioa* of 
gwm''Hqtii$ ehr«mnt9grm!ihf (GIJG), tMa-letyer ohrcwaatunr^li^ 
{fW} i«a«f !ifi^»etro«ec»p|a (1^1, l/Y| te«tint<|««» Isi tl i» « i« ly i i ia 
9 f nilti t!im9 t#d to th« l i s t te r twd^rstani i iat o f t^€ f a i l j f 
miB e^apot i t ton of ti iod a i l s md QtiAtt«tt«xaao«le re la t l om-
iiht^ u l t t i l t t t l i» filMiit magdloa* to «3ct#a«lva prQ%r«mm9 Qg 
TwmmmT^ tAm^^ ed ^sQUV^r lu i nmti ii««S o i l s f ron lM'g« 
atMib4ir Mir! vart>?t9r o f pr»«@atly iiemiilttiratoti o i i - b e a r i t i t 
•••<i«t *•«* «Mirt»rt«Ii«a »t i«itl ior*« tatonratorjr f o r several 
yifmrm* i*rmAamt tmemgnt thmi» «r# t l i« d i l « o f q io i t i y f 
WmtHatUnti»P^ wr^ gilt I a MT|Ci2li£t^^ V f f f f f f t t ^ f t M ' ^ t ^ ^ 
li^B. 9melmJ^ iumn^ i>rt i r t t#*^ ^^ iMMM ^MmJkB*^^^ 
#ile?i wmTB fo«nrt to eontala r le ino l« ie« l9ert«if i«i l#i©9 
u l t f f i i le , «t«»roultB tm4 m<^lwnUnt ii?iai«y ma^ « new dilijrdroxy 
f a t t y «0l«1ir r«»«|ieettytl.V« 
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In eonttnuatlon of tfcilii pragrmmam tti« pre^saat 
wortc d(»ii«rtt}<^ !« th« analy i^^ ls nnd t>i# fnt t / Hold eoMiposi ilaa 
or ft f^^ ««9d oita li(*toti/ftni: ta (tiffftriKit pinnt tmsilieu* 
fHff fti»tr4t mxtraettid 9tl« fr^ fMi tfio a»«(l« of t^« «p«oies 
«»nH4n#«l tn Ti«t>t9 I , w(>)r« nfi«ly«<?d iif !&, uy jnad oQKaliis«d 
Tti« prtiliMlaufT niiaiirsis or m»md oita f^ dfi9«l ibat 
tsost of tttm* hfiV9 amml tatty Aoidt i a vftiyiag aaouats* 
Ph« tmtty mis eo»,<^9sitian ('4tt •>f «»«il Rn<l o l i pr9|»«rlies 
sr» j^lven l a Tablt • I» 
ff<irr«i«xmttlng t» fiiturat««, qtonoenr?, diea<» a«<i trieat ia 
a l l th*» oaniftt pamllal to thom9 trom tmthf*Qtie lin»0B4 
if9th!irl ftmtar ri»«olV9i! .^lanfuida* rti« quantitation of 
fatty noltfii w««i a«rri*»d oat by GU; aaalyalt of tb« 
r«mj)«ctlv^ aothyl OAitor^  iislnf two <llfr«r9at •tatloiKsry 
p!in«ft (<t'>30» 3t and m^ G<i, t l ^ l . Idoatlf leatloo of eaoH 
aeld ir«« •«<f» hf oompnrln^ I t s r«t»atloQ tliM with thi^i of 
stna^ard 90^919 txridor th# siane eonrlltloni on tli« «IMI« day* 
Th«^  eolinQfilfinia of tli9 f»at«or8 «\s eatlaatod by oHiAaarlag 
tti# |i««»lt mre«» thta remilts of tha qa^iatlt Uivo, dlroeti 
riPV9rt»<l-ph^n# foid arf^ntatloa TUU supported tli« fladlags 
of r,!,c analyiil !«• 
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P i r t « t t't.c of tt»# a l l * and t t i# t r r»tj»«Qtlve noibjr l 
f tstwri fur® na »p';it« of lower H^ values, l ad lea t l a ^ tift» 
m%n>fn^if of «iiy^#iiat«d f*«l4«, F le r ie aeltf fltSJ luict *iiapi»«« 
eifcl»l»r»p«iiold graiip* rf»iip?*etlr»ly« 'T%9 iV liad I i i af 
<!»tl« ish««*«d wa eaf i j t i fs t lmi «r lr.i|af urtsatwratl aa ©r my 
unntttfll f uno t loa t l grttup* ft*® pr#»eae« of a^^ imdl C^ g^ 
i* i t t irat»i l ftottiffi t a « l l tli« asters ttt^mt i r l t l i C.^ satttrat«a 
«<fl.*fi t a ««!ir sp«ol0« »iid C ^ a«t{trat«i<l aeld I n Cfdr<it a 
aiaSf Wff ldatatntg l^yln^rirta mitf Ctealortf »pm went a i tas i -
t1«li«?d wi t l i this h»tp #f rtvwrtad-pbase rus, .ftia 
QMaiitttatifin af a l l «da|i4e»t#iit« o f a a| j t t t i r« o f f a t t j meidm 
mm dott* <«lth QihOt ttim r t «a l t a o f tli® qur ia l i taUv^f i l i r«e t f 
u r i t J i ta t lou «»«<f r«v»r»»«i-iili«ui<! TLC •upportiid tti© r e i w l t t 
o f f'tV^ «ai!l5f»o»« 
fr«»ii th# eoApositlsnal data ( fab l f lH t l I t i t 
mmrwnt ih^t nil t&# 0 i t s eoftt»ia«4 paint t i c «m4 ataaric 
aet<9ii« 1%« e^oiit#8t of t o t a l iatu.rgl«^ aotda aa mhamm tojf 
RUS irart€<i f ro« T.@-4f,3*, toonf tt itae satttrated aoidaf 
p i i t » i t l e mi4 wM «a|or aei^ I d a l l o l l a but I t wm found 
««it«tMi (Sa.f-*) t « MoUlatttg a l^&#» l a tft» pjr«»S0At a t u ^ , 
fit If tpfiQtsf ( l t«aa 3,t,5,*^t« and tf>) wora foiwd to contatu 
^ I4 t« *®*^ *^ «««ttat« r « o i i a i fr«»« 2* i« l l«T i« £«88p-
t t a ^ s l l y Cmmnli^ oasiforada Cii«gtt«lao»a«l aotd fa t 1» 
r i c h I n th is acid ( l l . T A ) , 
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ianng tli« C.^ ttf}»A|urat»d ml4M^ al#i{$ auid l ino te lo 
iiet<1 m**rm tmma to bii tli# mont tr9%um%lf ooeurrimg «dld« 
ratli*»r thmi llnoli^itlQ mslds, ITi* e»is&lo»iS o^ntsats of 
«l»fle »ii«l I t n a l i t e ««ri<S« »«r« found to vary l a Ifea region 
13-Tfft i a e l l thm t»a •««« »l ls» Th9 miearremcm af 
t tnol^nie tM!i«i am m a@jor eaapoiifrAt wa« found In 
(15»1*, 24.1», 2T.3:* m^ 2T.7* r@8}i®©tlv«?ly)• Althoagii 
ot<«ie mi^ tmoarfl l a a l t tti««« seod o i l s tout oaijr tiro 
!il>#i?t « t , J*, t r tngnr ta and £ , iio»|foraA» wore fottad to 
itontftttt mmdmim ^moufits C72«) tiArt (43»2t | of tttt« «i^|d 
r#sp«i©tt i r#ly. 
\ ©oafiarlsofi of tii« fomjlta of tbi» pr«ii»iit »tadi»s 
i»»lt?i <»»-rlt#r ob«trvatlon« wItMa tli® f«AlU«»«/g«attra aad 
oa tli<* «iai** and nltitdt »peet^s l<i«d« to e« r t a i a e«a«i«at« 
r^fmr^lsf th» e«>«poiittl<ifial 4f*t«, 
I t | 9 oto»«»rrfftf t b ' t LegtMaiaosae s«ie4 fa ts r«soiiyii« 
l a oii« liSip(ort«iit rttwpm^tf llnol@ie->oitto*p«IiiMi t i e tr^^* 
Tfi« i3ltl«f e«MRp€nitat« ar« tuanlly oi@le aad liBOl^ie aol^* 
f4aol#tiio nold l« of ton pr^a^nt In SMSII pre^ortlon* 
''^lflt#r Qoiatarftted em& sAtural«i4 ^^Ids are al»o pr%s#at 
In tiEitatl nraportioas Imt not l a a l l ea»««« fa t ty *ci4 
eoa^oslttcin of J« J2iMMffii i:* g«»lforMs aod j^t ,fl^f 
nn:p6 o i l * lire not ref«rt«»d e a r l i e r , fha (J. taslforaelg 
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^^'^ J!« g>^« f***^* <»H» follow the pattern of fatty aold 
eanpoHlion of olliwr LmgnaAaomtm sea4 oi l» altti no higiaer 
tHan 0|^ aGi<l«, iftlla ])• ^^neianam aisovad aT*7« U no leal o 
BcHi<! vHiffh vimn ahaeat in otiiar twa beguainoaa aoati i>ila 
an'styta^i har«« 
A attf»6er of Safitadacattui aaad oil»*^*^»*® h«»e 
!i»ftn tavaitt^ated altft reaptct to their e^anallpid eoaati** 
tuanta* fanli^atsam* C«rdla atata saad o i l waio^ doloaia 
t<» trifs faffif tr Jid nat «ba« tba praaaaoa af ao^ r oyanQllpl& 
i?antttttt^fit but axHIbitftd aio9«aiiolc mild (ir«5«i« Itia 
fattr arid Qoaponl tloa of J . atxa haa not »o far Ua«n 
raftcirtatl b^ r aarltar «ork«rie. flia ooaposltioa of aaturat«d 
aolda Clowar and niiiicrr) raa^ jied froa i -11 ^^.uiele and 
t lnat t lo aeids wara foand la i^ 9|»raola%(l« aansumf 13.1«13.ili>» 
-«lTio!aitic acid vaa faund In large propartioa a4«i«« 
rh4i fattjr aoid no«tpo«ltian af lyoaiaf aood ait 
fanarallf f^tloaa t&a pattarriy | i i 3 > l ^ t i > t4f3« Although 
salaotad efiaraetarl»tioa af loaaea oardiai>tiyUa aead o i l 
Hmtt ^9&n ^nHUshad lijr Baralai^ and liar la iiut t ^ ^ hma 
nat raportad i t « fatty aoid ooaiiOftitian. raa praaanoe of 
fiaaatttratad a«ida, l^t l ( l4«^i l t Itiia (34.a») and 
t*4f3 ( l l . l ^ l la ! • c f 31oi>hylla aaad o i l l a praaadi atadr 
eonffra tlia prarlattn report* an tba pattara of oottpoalilfin 
nf other Tn^aa taad oil«» l%9 fatty acid ooapogtitiofi 
of anoth^ r^ Ipownia !K»ad oil^ip !,• s iaela «aa found to 
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eantalfi a dtr f«r« i i t f « t ty aetd pattern tnm t}i« prefVioas 
rtn<1iii<^i I n ih« a«<id o i l s of lotwitta iipftoi«s« th& s«i^pl« 
of Tenwrwa i l i i » l « eontAlas 14|ti (:««9i)y 18|0 (ad»3«)y 
l«?tfl ( 1 . 1 0 , t3 l 1 { 30.5 i\ atitS IBi 3 ( i l . t 4| • 
Tte«»« dli ff«r«n0«s I n fattjr aoitf G«K^po»l i loa oJ* 
two «md laafilea of d i f f a r e a t iooa l i i y ttinr «»« raf laot icm 
Of the a f fvct of s o i l , o U a a t i o ooadlliooa and to tHa 
di ff«ir«nctt i n tHa anrlrotuteat daring groath of t^a pianta 
and dtirifif atoraga of aaada. araninm aaad o i l s ganaraily 
ahow atnmwiiat a i a i l a r fa t ty aold d i» t r i&u t ioa . U a a l a i e 
aisid l a fotmd i n aaxlaaai aaount. s^notenic aoid i a 
uwiatljr iir«a«iit i n aaat l ^uanti t ias atid aooatioaa atoaeat* 
fHm aaad o t U of Schtao^tiola ap. aad Gl^olaria t p . aiiowad 
Roamwhat a i a i l a r fattjr aold ooapoaltioaa. I'tia praaeaoa of 
mttatiiratad f a t t f aeidn, M i l and iSta raa«;^ «d from 27.4 
to 11.5 «• Lioolealo a^ld waa fotiad to i&e i^aaot i a Oatfii 
tti9 aaad o i l s . Tha «09t in t^raa i iag obserraliou i s tHat 
tfi« o i l of UoDJdagatMf t r i f i a r r i s aisieti Hetongs to tha 
fi!i^1y AQii^tiiMioaa appears ta he uaauiaal aaed o i l a« i t 
t s fr«9 froa oOHMOQ l i r io la ie aoid and ooataioad abaoraaily 
A hi 'bar anotini of o lo ic aeid 7 i « . rtia aa»a obaarvation 
was raportad l»y )a««i ja | j l « for tti« d i f f a r e a t seed 
o i l s biflonrinf to t&tla fwmily* 
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H I a wtilch oontaia 30 ta <ok at Un«l«lo acid 
mt9 eli«raet«rliHfl ii»iiii«r« of non-drrlai ols«« of cdla* 
"Ssffdl olta or i t#t t i (t9af4f99T99 «nd 10) oo«« elows to 
thi« «nd «ar t)9 olMsir lod A« a^eatisrm of "aoQ-dryia^*' 
diasg of oil** 
tn eonelu»iOift i t ma^ he Oidldttd t^at tJt« iiretoal 
mtrwnim^ data aoar loadi to oxploro «oa« of tlie plant 
•|!^ ai>l«« as a part of an axtaoaivo prograH^aa for davale^ias 
etittlirara ivlth «or« diaalrirtila fatty aoid {lattaroa* Parta^rf 
tti« 9{i«oioi rtoh in olts at well aa In apaoiflo aoida 
ootil^ b« of graat atratagio laportanoa aad i f aufftoiaatly 
eeoncHilQaly eoutd prova ()f vaiuv to tli« ali^jtaioal loduatry 




rh« seftf! •ftmpL«@ wor« ool l t ic tddi f r o« t i ie O f i o u l U -
vat«<l ftr«aa «n<l ««r« v e i l I d e a t i f i t f d '£ty taa s t a f f a^ i iaa is ts i 
*>« 9T t^iea w«»r0 F>aroha49<l frctoi a cosMiflrolal sead hou««* 
rh»r wtrm o f t 'w eur ran t y«;Mr*t flioc«» 
(11) S y t r a e l t o i o f O t l 
411 «i«!<^ d sa»r>t«« iHiro fr««cJ tram »«au fr«g«<iat« 
wi^t (iftoiKa.^e and than fraimdai l i;t a d i s i i i t « s r a t o r « me 
nawdared «««d« '^era as t rae tad e i ^ a a s t l v e U ' w i t i t potrolet«sB 
ef ' t f f f (4JI-S*) c? I n a Sax*i l#i apparatus and tu« a x t r a c l a d 
a l l vaa na«tr«H«a<l by paasin>^ i t (^^1 g) l a o h l o r a f o r a 
a ^ l t t t l a n t h ro i i i h a aUort e»luaui a f a l ua ina ( U i ) * fho 
at iwt^t tcfa l va luan o f e l I t and naadt nara daterAlaad 
anaor<ti Hfj; to thif praaatJaraa racoaa^^nded tiy t^ia A-ttti 
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m«ttiad« asK? the da ta ar« socraari^ari t n Titf»la'*I« 
f i l l ) '"raparntloCT of 4t atad Fat ty I c l a f 
i«04 a i l was r 9 f l u « a ^ w i t h a t t i ano l io potaaaiu^a 
^iv^froxida, T>t«i <jnaa!»9itiriablo n a t a r l a t ^aa raaova^ and 
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ttt«» trmm fatty aeld w«r@ obtnlnod I n tUe usual naai ier* 
"^Hitrsviir neonsiifirFy ••prtn l r ioat ion i WAS Giiirrl«»d ou t im 
Cffltlil oo««J|llon undffr n i t r o g e n . 
f l v ) Pr«g«r«t to i i o f Matsiyl E i t t # r t 
•f ' t twrl f l e n t l o n ^fas o i i r r l dd am aa f s l l owsy «xe«pt 
wH#r« w^meitimi, SiMsptaii «K7r« re f l uxed fo r 1 t i r i n a 
fare,!* ojtmimt ^ f A^liy^ri i ' ts a i t t lmi io i aontAiolo.g. 1» tu l | i2 iur io 
ac id ( v / v ) « I n e««ti oaw«y r e t a l t i a g adixtar** «9re d i lnt t tv i 
to tbit tmlA po i f i t w i t t i irat«r« e i U l l s d i a im i c « t^athf euia 
then •Tftraotff4 r«p««t»<tlv wi tn ©tMyl «tti©r eoaciiaetil 
»7 t r «e t« «9ro dri»^) enrer anfi^^drous sodi^uD aulp i iate aod 
evanoratiFfl i n VMtio* I i spec ia l oasas OMli id^olysl i i w i t i i 
«fl»iJlt«B a«t?iaxi*l« (a,#;*) <ir by traaioient w l t i i « t t i e r«a l 
df H«f»««tli«ifto« Y ie l ds at reaovered a«t«ra ranged f r aa 
m to 9T-&. 
%nm\rtintkl fUC ira« p«r far»3d on p l a t e s otwered 
w i t h CI,35 i*» «r t»5) mm l^arm o f al U o a ga l u «r i^*i 
n i l v e r r t i t ra te - i i sp rarmated « i U c a ge l G« Uiaary fla&turas 
a f d i e t n r t e thar amd patraleusa etuer ware u«a<i a« deve lop-
I n i : salireat<t« l"?i# f i l a tnn vter& rendered i r iaaa l by apr^i^lai i 
f i t h a 30^ arr'*^ *>'">« soluModi} i f p e r c i i l o r i e ao id and I iaat i r i4 
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i n an won ( '-- l io^'n! for 1) adn* i*rep«r«tlvtt pt«tes 
wmrf* »5>ri«r«*'« «ttt i • 0.3 » ati iai ial lo ttatutlon of a%T*-» 
d! eliloroft«ior«t<»in and llioa vl««m4 (jsid«r tiltrairl<)lct 
11 h t . i9|tarat(»d oomp(m«atn w«r« r0eor«r»d I n sl5*9J»» 
vi<nl(S Trnm pr«piuraUve platds liy « la r r r in4 t)i« ad»orii«nl 
with difftHjr-t ©tfter. Por r«V9ri»«ii<-pt}as« rLC| tn« e>ottt9d 
p la lea wera i inlfornal ly |ii»pr«gaafcoti wltli a iUoaae aiX* 
?olv»ot tyatas aoatonl t r i i»«aoat io aold-nr«t«r (TatMlJi * |V / 
v/v> wat nneii for daval^tpaaat* 
QLC «aBtv%i9 fQf the qaaat l ta t iv9 a ia idna i ian of 
aethyl ta lnr i i wan carried out wl tii s*ericln«>^,laer Uiiial 
i%A #(|«lt»p©1 with a t i i#r«al condiietlvlty dotoelor u«lri^ 
i italnt»«a «t#«)l pm^Mf^ aaltum ( 2 H v l/*i l n | ooai«4 wItU 
i lpt t l iv l f^t j^tyo»l •*i««lnat« (l)t:GS, 15* on ohroootorb w, 
4'i<-6'l oaiA^ and a (3 f t x 3/16 I n ) oat»Jnn a f slUoona 
('^ '^3«5, 2 l )» the a«|iaratlo:ia ware earr i^d o-it Isol t ieraai iy 
at tC»0®C, !lfriro*#a at a flow rata of To n l / t t i » wav tha 
oarr |«r <faa and ctiart »p99A waa 30 in/ l i r« /uanl i ta t lan 
was dona f>y oalculat lon of araa ijnrier i^ eaSca oo tlia gaa 
ehnwatorraa with tlia ^talp of iat@^ratiari aad raau i la 
are ijuotDd as costpotltton iw t | i ) , rn^ paroaatata of 
9aeH aatar tan oaloulatad as tu« paroaat '}f ine t o t a l 
area of a l t t^« peaks* 
( v l l > la f rar t t f (XH) Sp»ctro»copy 
in «^«etra mirc d«t@r«tn«d on a Far^an-^Uawr i i i 
«p$etr(»pti4to<a«t«r a« 11 lot^ tilm nr aa f « aalutioti« I n 
mmrhon t« t r«e^lor id« (cai^^^ or caroondiaalptiiaa {ca^U 
( r t l i ) - I t r a i r l o l t t CiW) ipeclroaooay 
W n9aaarcM««tft ««r« aada in aatttanollc aotutlcma 
DISCUSSION 
(B) 
- sa • 
!i, mJr«r«aetlv« Patty Aeldji in Hmlvm 3ytveatrla 
Iporadie reports i^wr« a n r l l a r ii|>pi»«rod abaut 
naturalXir *ic<iurrtng fWr-r»a«tlva ael4a} (^et«i|irop«noid, 
ftidiKir and c«>aju?atad dl»nol act (in of contiauia.j| t a ta raa t 
to l l n t ^ eHeoista* itaaatitly, cyolopropaaoid tmtty ae ld i 
h«r« b<»efi thf siiAj«Qt af atieU lr ive«tlgat loa doa ta tba l r 
irofatnid b to lor lea l af facta on anlaala and oo-oareiaa^aaic 
t)ra»artl(»a« THe Ulogeaatle >€dl ty aaaactataii with 
^talvaoaona aaad a i l s l « that nmrn^ a l l s ocmtalalas cyc la* 
7>ri»panald fa t ty aolda oaually eaatain aaaauraiile attouata 
ITO 
af apoty fa t ty aaida* Aa a part of aeraaoia^ prOiiraaae 
al««d at th# aaarah for ifBr^raaotlva f a t t y &ei<tm I n 
liapliaeaoiia taa<l o l l » t t t waa fouai! tUat aiaJya ayjy^atrta 
•aad o i l Qontaiaac^ CPFA anJ ejiosy aoldia* liia o i l reapoo^iad 
to ^lalphaa ti»st Indleat lna tha ;»rsa«noa of Off A ana to 
p i c r i c a d d I W stioaioi ttod praaanov of apoxy f a t t y ael^a. 
Tharafora, ttia aaad a l l not pravioaaly analyaadi waa 
tHaroa«hly atu<fiad to «iatiaate and oiiaraatarlaa tiia 
ln«11vldttal ovclopr«»pan'»ld mad apojiy aoida* 
I t i a '^11 kn<awa that In QUQ aaalyala aa lva i lo 
i r l i TiaaJc Ifli aasiiad by I I no I a le a d d pai^« Furtaar ttte 
tHikrtsoIatil t*^  nature of 'JPfA han boati au addl t l octal 
• SI • 
dlRftdvantaiiw In Men onalyslii* TO mera^me t&«Mi d l f t i « 
mmthrl-aMronptmif a»<l/tir s i lver nltriit» dvrlvaUve* 9t 
acittiyl Altera eont(vtai/i^ CPfA, prior ta dUQ analirsls* 
0»it atf tto«»M latt«r proo«ta ! • being »««a tr«r|a«aitty 
with fr«iit«r adva«tBic«» 
Putrntflum 9th»r mxtrnotion of tb« orutliail •«0fl« 
<if ^Hlvm fiFlvoatrIa jri{»t(i«4 ta.a i o i l , aa«<i aati o i l 
f»Haraettriitia« ware di«t«)r«iin9d aeoordtinf to tiaa 4*0* 
mathoda aa<! the data ara atiattari sad In l'ai>l«-ll* ^uaoti** 
tatlon nf total oyotoproperioid imd apOiQf aalariaia i»y tita 
«9tnad of mr titrakian «no'»ad th« pr^taanca of iii.TT* 
h9 aaiaUt of fyeloprop^noitl acid and l»6 » toy aai lit of 
9r!««y aeld In tUa o i l jlyearldas. THa ai l iava no i o d i -
oation of Qonja^aiioti ia i t a W <i0aaur«««nt ana iiad ttia 
ffHaraetariiitirr b»ti<la fa IH at i ^ l i , iJiO o« am! a woali 
toiwd at •H^-'iJi ea** attributabla to OI»r4 a«d epoxy grotif^ a 
r«»ip«9tlvaW. ffea oi l ahowad typical sTiAi ai^nul at T »»i 
for e!f<?lonrofi©a« aotety. Th»r« was no iadioation of a 
hv»!r(»wl or tnrsalaal aoatvlanic s|;rniupa in i t a l»4 ai»«otrsJai» 
Hill vathyl a«ter« of tae o i l ware otitaioa<i uy 
baaa eata!rae«i trantaat^ri fiosition and waa ax(min«c] 
f|ua«tltattvalv by (Airaot| rav^raa ptiasai and argentatioa 
rt,-^ » Tfij <; •ihowad «|»ot» of satttrataat sKmoacia aad A%en& 
narallffl to tlioaa obtniaad frna j . foatida wid 
• 3 i -
! • «rtttntt9lntte» • • t « r 9 r«!»oW#d aioitgai'its* ka adidltiuMcii 
fifiof t r f t iUns loftt li«h|m} thn tpa i of •atarateM wa« 
nf)ii<irr««f vhioh va« mumum^a to> lie dtt« to tti# prewEiRim of 
e r f * I n the •0«<f o i l , 
'^ cft}fflu«}a af the r t taet lv i tF of tll« epoicy ftoitl| I I 
wa« ftonvertisd in to CH« earr«i«i)oa<liti^£ dliiydroi^ aoid 
withoul <l«atrttet|oa of t^« cyel<ipr>^paae rtns, Siy trvataoitt 
wttfi «cH»tl«* «ei4 tO^ niil^fiurle aeldl ( 5 i 2 i V / T ; &t nom 
t esparat lira f o i l owl ri^ tJi« pr»i»»!iur« of m « Q a f t i^U 
'Ht r««KiV0re<i froit thu aoetlc aold-talplitti-ie aoiil treat*" 
««nit «a» f«p«nlf t«« bf s t i r r i n g ov»rai,irit wi th O.iN 
alcHihoUe Km at rw>« tettperatar*. Tlia Uborat«cl f a t t y 
nol'lfi «@r« w^fiarattiS l « t o Qxyi^«aat9*i end aoii*o ^^«aat«d 
frafitf oiifi by prefiaratlvt fliC ana yiiti«rtaii@ii aaparataly 
for th« eharaoterlsatloti of indiv idual f a t l y aoicis, 
:!yar«ftary%at^o« of qg»ii^)|y^^i|ft^^ F>ytf A ^ d f 
ftif eonnantrata of n'>n-»0!«ygloated f raot l im 
(Hy4ror'<»f» brf»«i|di# a q t i i v a l ^ t , !.ME«tfi»Tt| ilalpboa teat 
noait ivo iva« antar i f l f td with atttar«al {iiax<Mi9thaa«, tria 
»9t'iy1 natara sbowatf II10 ol iaraetar ist io l u baacla at 
t^12 and 101'! o*"** (eyt^l^pr >pao«?. faara w«» no «8iior>-
t lon at 1W^-34afl cw"** (hydroxy I i , i4a«i38 i » " * (apoxy) 
or 111) a«fJ 1120 OB"^ (acwtyleoleK 
• 33 • 
*4«tlrv! «8t«r« »«r« mta\y»9d by GiiC aftar trealiietit 
with a«t(ir«t«!d •(»Iutis>i] of iii tver nitrat« la a^«olat« 
Asthanol to farm atabl^i derlvfitlves »f o)rQt<ipro{»«ao|ct 
Id J tt*it<Hf follawlns th« 'iro<Hidiir« «f Sctiaeldwr j ^ aU* 
T»t9 Crl>€ anatirivifli etearljr asta^Unbind tii« pr«a#ncff of 
amlvnliQ and atarealte act<i« ia titts fraotloo by a 
ooaparison of tba raliitlvw rattiutlaa titamn of l^« «lori» 
vaftvaa of sttretitta foattda oatars anad a» r«f«r#iio» 
sta9<lard« Aalils otbar t^aa oyol^proiiatiold vara t<laat.lU<a^ 
as taurle^ myriMtief pal»itio« palwltaleief alalo and 
tlnoltlOf 'H^ lQh W9rei ftirttiar oottflmod by ravartad-pliasa 
and arirantatian fu: teehnlqaat* Hiraet iUC sftaivad only 
n<wi«^ wi?,«»aatm! a^itiii* fh« r«»V9r»«d»pha«a fbc raveaidtl 
a iffiot n<i«r the startl^if point «orr«apan41as to th« apot 
«irtilblto4 by J» yoyttda ««tar». Claar spots for aatiirat&«| 
«^ >fio»a« aal ttl«itt parallel ia tfiota obtained from 
!• f^i^ttda «ifle»r8 raaatved alon sida* QUi oonpoaitlajial 
data Tabla^ni 9ho«a<S tbat tuia fraotlon ooatalaed |d«35« 
mi fntfil erel0propaiioid aclil« wHieb i» l« agraan^at t i t a 
th« yfiltia *»Htaln«d by ir ir-t i tratloa, 
gbaractartzat lon of, Q:iy.jaiiat»«i f a t t y Aciq 
fhe 'it^f*?natii<l fatty aoli ooneoatrata ('J^ a^i | f 
fro« 301 g of t?i© o i l , 9gtflv«l<*at to 1.6* of tba walibt 
of thm o i l ) had I': bmii at 3460 oa**^  (l»roa<ii ln<Ue«tlv« 
"• 34 •• 
of tiyflroxyl and 'Km ao 9iria«tit}« af trOTiai tia8«tur«ti£w« 
<niatiHt«tiv« dlettfralnatlon of ihm oxirttn* ooateat of tiie 
o i t t<i tn fa i r A^r*«««Qt wltti tbxi dlhr<ir j tr o la lo ftcicl 
t «94ilat«() by tde f^erva ^etnod* fiie o i l stionred a^ad* 
« t^irl^ l^ ® oicff<in, «r|ijiyalant to 1.6.«. ©poty o l # i e , 
I'tciSAtslv* e j^rstal l i tat lof is of tii® er^ide dihydiroxy^ 
aeidt fro«i A<j9toao m^ petralieum etli«r<-^lethyl elU«r 
( 3 J 1 | r/r) afforded a e r y s l a l l i n e iirodaoti a . p . 3 3 . 3 -
«S4'*C» "I'll d&pr»98losi ^t ttie ©eltia.^; jsolat vaa oitidnrod 
on adsal^rturo with «ci nutlieatio s a ^ l e of thy-f<K»t^.i3'» 
di^iydrotvolelo aeld propajrti4 tram Varaonia fwatuaJaUa tt of 
sa»d o i l . C«-TW; of botfi thfitv t to l aetds r«voal«d a 
i l n i l # «pot» 
The dlhydroxy aold ( l l ) was oi^araetortaad obasi* 
oal ly (^ehi»a«i-l)* *s hy«!ro:en«tl?>np ( I I ) oanMuaad 0,9? 
malm ©ijalviilflrBt of nfdroii,»n to y ie ld dltiydroi^fstearic 
«©ld ( I i r ) , mtpm 9«-«T*'c ( f roa e tny leoatate l * Aw 
adalirttire with atttfeaatlc t>ira»»13.1.l'"dHiydrogfataaric 
aold had a . ^ . 93->0e.3^a. The i^sorfitlofi of 0.97 aola 
«iqt)lyal9nt of hydm«i«a tndleataa tUn itr^aisnoa of oaa 
doiilit# bond tn tha paraat aold. Cloava^t of UBitaluraiad 
diot ( T f ) by neraanganate taerlodate gavo tia^taaoio ( tV ) 
an? azalalo iv) aoldg. ijaaoe the poiata of cloavage* 
ware at d-^i C-IO, c - l i and C - t i . fha oxidative f i m i t m 
of •sti irat*«t 4tot ( I l f ) gcvff l i«x«i »ie ( IV) mM rtQdeo«a««> 
d lo le iVl\ «ol4«t pleotng tli« hy^^Mf Im ftt e»ta aa«I 
0<»t3 paiAtlaiiM* n i« 4<iti»l« littB^ l a tfiw m««l»rat«d 
^ 9 l ( t l ) atiitt hm i n »iktii«<iii 0«d and 0«>10 %#ttftiti» t ^ i 
mift t l i« paint of o U « v ^ « iiii«a stfeij«ei«tl to Voa aiidl<iff*a 
o x i i n t l t m * f t s l i apeetr^ai gmm no ovifidaoo » f t r«8 f 
« i i tat^r«t to i f &«iie« tbi i d o ^ l o b<m^ ii«« t ^ o|l« • « i f i f W » » 
ttOQ* 6o«|i«ri«oa of tlio ani^tUly o f sottorotoii ami 
tm^atttrftto^ dliota n i t ^ ^mm tiiyoo«"diliydro3Br aoiao of 
^ o r i e noi l ! ItaproiAototf s i t lem &«! tW iottoaotrotoi l 
t t i t i t iboth iia«! t i io thipfo eo»fii iaratiQii» Tito root i l t f l 
i t « t « ^ §Sim» l«4 to tHe eonoltwioo ^ a f t iw «iiliirdrox|r 
aoiti ^ r i i r o d fr«i« t ^ o i l i t of tteroo eott f i i t t t 'ot loo* 
fhm r oo t i t t i i to toH tfi<»r« l«d to %hw emtQlmmi^m t l io t 
tHo tflHr^roty oo i^ dorl^od f r o * tua o i l I t |&rfo»13« 
I ^-dlt i tyaro<y*t l goO'-oetadoooEi<Hl o i i ^ d * rbo « r l i i a « l 
ooi^oaoat ^ tl io i ^ l t o t t ioroforo 4y»ia«i3««oaoiy«' 
et a«^*oot«a»oonol o ( V t r n o l l e l a ^ t i * 
*• 36 -• 
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m 117 «• 
rtiff wmek ««sortiMii li«re hmm «i»ia#ii«trttt«d t iw t l a aaniCioA 
t o tb» eimv«iitl i if iftl mldm im J * ijHrlireatrif ^ I f t i ia 
«irl^« fwr« i>r»M»iil « i wliidHr 0« i« t i t t ieat« of tr i^ ly iMir ' t iQB* 
Xtt oooeliMiicM I I ttar t>« addwd t lu i t ttt« proMiiio* 
»f t^««« ii|iif»* Mo log tea l l y a«tlir« fAttjr a« l4 i Itt 
M* yyt¥ei^ tti« ««•€ oil iii«iit «ir»iidr iifr«e£ i t f siAniutr^ 
t i i i i r l t l<MAl prop»rt l f i» sad d«»#rv9 f i i r t&«r l i i v«a t l i «U&a 
in thm (Urmtiti&n o f U p l i l a a t i ^ o U t a * 
EXPERIMENTAL 
PROCEDURES 
- 43 • 
$p«etrotie«iplo Afitl oiir<»i»«t€^riipiiio aaalfsas of 
tbt o i l out) i t « estors voro tfono oisoat iol t / oooarding 
to tli« mithods dfittorli»o4 iti tti«i »««tl<m eoapoii#at fat ly 
soldo of nQturot fata* Tlio trigtyotrldiofl eoatfliaia^ 
090tr iro«fi waa rovoaloti on Vi* «|^ ot tost fidth piorie 
aot^f aa (f»«ori)>od by Flort t t and enns,^ ni« itltisrdroxy 
a«rl4 • • t i r r i oator «aa iuialy»«d mi a l l l ea gml la^progoatod 
with tioHe ael'i aa«l A9vel9pm4 witti ii«]raao-ot!i«r«aootlo 
a«14 CaotlOftf T / V ) * rti« apota woro aado vlalolo Oy 
efitarrifi? ttio platoa at l^^C aftor thflf had Oooa apraro^^ 
with '^i aqo«t9ui totatioii of p«rotilorla aeid* ^aitiog 
pointt ooro obt«rvod o» a iCofrioir a^iparatua aad afa 
onoorreeted* ^roUaiaarf anatrsit of t^« aaaaa aad t t t 
i>tt wat dona W ttia •laodard A CJ proeadoroa gaira tba 
i^araetflriftioa Itatad in TIKI la * I I * 
- 39 • 
r*ii,^ ^ - II 
O i l ecmtVI l t o f ! l»f t49, » 
Protela eontefitt "fxa.SSX 
Mi>lftar»9 t 
lO^flf l VftlliR ("^tjs) 
*?«i>ofiltneiit|{Hi Vfttii* 
^•rraetlirft la^vvf o ^ 
^lalpH«ii t«9t 
<^nir«ii« »iiirg»«, ":> 












m QQ m 
rmm - III 
^mttY afirlr! e<fHi90«|tiott of Ag'-Sa^ sttitiiiKit tmrnetrnd 
ntithrl siitftrt 




If i l l 
19ti 
l l t l 





















*^ 9 A '"^  
f i ^ l f f h ^ Colmw Hf f t^1 ^ * ^* 
A «ol«ttioii o f stttfter ( ! • l a C-5 i^ ««« pr i^or«a 
fo r tti® !iAl{»li»a to»t» O i l ( 1 a l ) was tokoa i a may I 
aloohol (i ml\ aatf »lira«) wtt i i ( t a t ) ttia abava r«agaat« 
'fhm reaet ioi i sttstoro iraa tfeiao li^atiyi on va lor kAtU tmr 
a fftw alaataa t i l l 0S^ hmm t ioi lad o f f * On kaopias tue 
taat t i » » I n an of t toath CU'i*U5"c> for l«a ftrof a 
ra«f eota^or et iaraotor lst ic i o f QfFA «aa davaiofisdi* 
fmy>>^|ty^t|oif^ of t t | f c>|i^  
?fta qaaat l ta t loa of ayeloproiienold imi apoijr 
ae l l « praaoat I n thm o i l aaa oarr ia^ otti t i f t i t r a t i os 
o f walftei^ imoaat o f tha o i l ««tli 9*tH t^drogsa uroii^tfa 
^ol«ttloit ^«ila^ ar ra ta t i r l o le t as aa lad loa tor at two 
^ t f f a raa t tenparattaraa t o a u l a i i ^ gr9im aad i i o ia t | 
t f iat paraiata for 30 tao* 4t f i r s t tita toaporatiara 
mmm airtati^niKl at 3^€ wtileN ^Iroa ttta epoir auld 
froatant* t t %m9 1*6^ o f aftojqr aald imiti^ waa a laar ly 
ietaotatf l a p le r te aol<il tW» fteaa Ilia taaparatiara waa 
ra l ta€ to 51^9 aort ttia nl ir tura aaa t t t r a t a i a i a l a to 
l i l«i l iA iir9mn and polat to aat laata tha oyolofyropM^d 
SAtar lat pr^aant l a thw o i l . 
(ejTotoproiiteiQOid Mid viioxjr) vat oateulatsd moprnttLtmly 
t« i | f t t or th* • • i^ l« 
^ • r u f ?l <• tfonittll t / t V » VoIua« af liir eoasunid i n 
t i t r a t i o n . 
Ae<^toty^y of l^po^df*^^ 
4 30 g portion of tue o i l WAS atirre<2 anfewaigut 
at rooa te«p«ratur« wlt^ tato «! of l a i salpiiurio acid 
in 309 nl of f iao ia l amt ie anid* f^« aixtora vat 
dilotad litth 4i A t i l lad vatar and txtraataii with attiyl 
attiar* fh» O'lmtiiaad atHar awtraeta ware 4ria(t otmr 
antiirdroua aodifM aulptiata and ari^oratad in a atraaa 
nf nitrogan to f i a ld a viaooaa o i l * 
Tha riie9fwr»6 o i l waa oapoaifiad Hjr at irr ing 
witli 0 * i f alffofiolie mm ovarni^tit at rooa taaparafiara. 
Tfta tsiii^onifiirilta aatar ia l was raaovad and tlia aixad 
fattv aeidi ««r« raaotrorad* Reparation of tbaaa nixad 
fat ty aeida into oscjrgonatad and noa«o«3rgaaata4 was 
aoa<^tipUi^0d (m lajrara of aiUoa gal I»a wm tnie^ aaing 
p«»trol«tfii ottiar««tltrt attiar-^oetic aoid (c^tSKliii v /v) 
at tii(» ^aireloping lalvant* 
^ §3 • 
f%m 9mm itroomdmrm at aimtoljrt i ls « « • totldHed 
^^ V«rq«gt» imt^#latfttUea » l l to nbt i t l i i »|ioxy fa t t j r 
A ino • ! portim o f Mtt t iy l • • t « r « « f M , f y i y g g i r i f 
0 i t WAS tr«ft led u l t b aS^ml&t^ metUimml (ao i i l )8f i tarf t t«4 
wi t i t » l t v i i r n t t ra t f t * n m r o M t i o i i WAS al lmif ia to ^rmmwA 
at rooii t«i9p»ratart « i t ^ s i t l r r l ag for 34 urs* TUt aoriiAl 
<»9t!i^t s f t ^ f t t Ba<l ttid r t ao t i oo prodttoto f ro i i o/oto^ropeiiea 
wurei roetiir«r»ii fr^w tlie rmmtUm ailirtiaro Ity «<i4iag iOa • ! 
o f d l s t i l t e i wator ani t x t rao t i og « l t b e t j i / l o t ^ t r * rfaui 
•T tme to ii«r# drlf»<l oror aoHydroys sodiitia sttlpltate sm^ 
««ttiPOQt iifPflpor«ted i a t l i« s t ro ia of o i t rogos* fli# aol t iy l 
««t«r« o f J» foyt^Uff o i l 08 • i a l l a r t r««ta«i i l wtth s i l r o r 
n l t r a t # ttetlisMiot roco t t t i i i n tk& foroNfttloit of ti«flvittis«H3 
oatoro, fho u l tvor i i i t r « t « utt l iaaot troAtoit ao l^r l i ostora 
®^ ^« f y t y » » t r i f iBii J» f o # t l ^ f o i l s traro ran t a t o tbo 
^4^ eolt«m f»t«ior Idf lAt toal eoadi€ton« to fo t i i ^Uob and 
i l t tai i l t tato tli« lo^ lv idu i i t eyolopropsaolii ( s t o f ^ a t l e mat^mr 
i i a tv« l le ) mot*)! proaaat i s M» a y l y e a t n f «««d o i l * fHo 
nw> aatit ! « i l i r« i i I n foi i le « i t l « 
n(i1« nq^vmlwnt 9t hriir9$%n and 3f|#ld«dE Q^iS g of f i t * 
protfttet« fin eryst i i tUsat&ai i f raa @tliyl «ottt«t« i t ttelt#il 
at 9€«9r^€« ^» ii«|ir«8Sloa of t&e ^ . p , ««« o^sarrod an 
a^rilirtura f i t td an aat l iaal io aas^la of iatl3«^tirdrajQf<» 
ataarte ael^ and i t slio«ft<l Idan t iea l ««i l i iUty baiiai^oar 
oa ^ r a a t Ti*€* 
.4aalr«i«l ^«Hi<li C« 0 i * 3 i t l i t tt*4<>« 
Caiea, for ^^^f^^^^^t 3, as.35| a, i t « ^ ^ * 
i*»raaBiaaat#«0ario^at9 Oii4att<i>a af . uagatttratfd 
aa<l f a ta ra t td P j o l t * ^ 
A o . i i ) g pa r t i cm (eaalil ma 0»1ST g of patataiui i 
oart>«»iatt wara dia i^t i ra^ l a t - ^ a t y l a ieo^^ l (50 «i>« 
ra ilNla atnt i i ra «aa added a aatat laa of aaditw aata* 
f iariaiiata Co«3i4 ^H and polaa«iiMi pairawii^aaala ( i * a a i 
o f ' l . f is t M) l a 39 a l af va ta r . f l ia raaet loa alictttra 
wat atirra<l at a i ^ lan t t t e ^ r a t o r a for M iutf wisaa 
r949^4i f f i t l i aa^liia aatab iaa lpMta i ae id i f i e t l wlttt mi 
aael e t t r a a t t d «&tii atHer. Oamiiaed alt iar axtraata 
a f ta r a r y l n i aaa ava^arati >a y la ldad a aaMiaali i i «|«t i tra 
o f prodttata* Ttia pjrotlaela a f ta r a a t ^ l a t i a a ^gwra 
nade IIF ci«^Arlii« ttaeir rs tont i >ii timut v i t t t iborni »f 
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43« i>l«tt i i«rf tl«li«» Sp»ae«rt a . f , and £ l# i«a i i | {l»« 
l« Mar* o i l Cteti^stt* i o e , , S7 iS l l (1977)* 
44. fl09ldlas« 0«7«t " f o f l e t l a i4p l4 Cb««l f f t r r* i 
!i<»a i^Mt p» 7& Cl t72)* 
4S* 9 ^ l « f , A«S*9 Foigwfi ^ .^ am flobli i toai lt«« 
! • OkMH. 3<Mi,y 3 t i l l ( l t S 3 ) . 
4 i« ItlPACy »Stifidlffir^ MathiNia t^r t iM A a a l r t l * M «illa« 
Wmt9 m4 I i t r l i ra t l vaa* ! Sth od l t t oa , Ft«I» lat«r«> 
Rntloi ial 0alott of Vm ana ^ p U a i Otaaaiatry, 
rargaMna Prmw^ Oxford, p, 71 { l t 7 i > « 
47« Sl^piaoftf !l«tft luiil Oetionie. ff.J.g {«ali»« f»raot«t 
a7i»42 CiatS) , 
4 i» Meeraarfy 0*K* j | | j | « t i« atira«atOir« S« l« , 
t9$nm {i97i)* 
49» Gooataaa, f«0« aad l ag t l a * ii«f>», a^«» rii|ra» 
U p i a a , l<lt73» S9, 109 ( l » 7 a ) , 
SO. A{!tnafit iU^ t f t*lpl<!a» I t i a ^ J (19771. 
St* Ic^natoi i , A»i*t Battoa, f l * i« f l ^ o l f i t l ^ i &«ii* m4 
a a t t a r f l t t l i i , n«0, , f , i««r« i l l c&attlata' sue*. 
99l4as (197S)» 
• 68 • 
I f . *5«ttri, c .^ . , •i»r«>ir«»« tfi tJi# QHeaAntty of Tut* 
^r! ath«r 1lpl4ii'*| Vol . 3, •dlt«d by aolaaay ^Ui«t 
Psrfo^MH ProAff, UontlfM, p. 119 (l^TO)* 
5 3 . flonklnat G-^tf •l'af»loa l a UplA QhamiBtrff V o l . 3 , 
«<llted liF Ounttoiis, K.o.f Paul i;i«k, Laodoat 
H. i H l S T S ) . 
*}4. {*attiia<$en« €<., "Aliphatie ah«i^«trr*f 3 i3ai (1973). 
-IS. Badmit tr,c« antl FaUl f ii>«^ U, Fr«g. U p l d . i i a s . , 
191119 ( l 9 i l U 
101.143 (13 73 ) . 
S7. Plattiuiri M.f>., ipffncar, G.r. and iClelaan, H . , 
14piat, 191413 (1^7$). 
5% Hminlfif D.r. anct Holaert, IC., PttjrtoclieaiBtrjri 
18135S (10TT). 
S9. S{}9iie«r| G.r. , CUliBaiif u . , <<llller» H . I . aod ^arldf 
P.R., I4pl<l», S lT l t (1»71). 
SO. 9althy I r * , C.a. , f4plcla, et«4a (1974). 
f ! l . P^vrlf '4.I1.I Cl^lama, ^. and £iurl»t ft^tt Upldc, 
9|82T (1§73U 
f)3. frniako. T . , Iliar% «^ &a^ ^oyemeif ¥ . | J* Mer . J i l 
Cfifttsltti* Soo.p S4taa9 (1977K 
S3, ^poneer. Cl.f.« Oel«f»i» u. | ; i l l l e r f u.^. and 
Karl®, F .n. , W p i a i , 6 l7 l2 ( l » 7 l | . 
§4. iUins'lt ^ f . i . . S(aafi il*t ^faai^ alt M. and Osamii i t i i .y 
Cfi«a, iQd. {UaiKm), 199 (1932}. 
il9. ^Mioer, 0 . f . aii4 iClelaaaf t i . , «f. Aamr» a i l UJiealsta* 
Soe., 391689 (1 )73) . 
(!iOnd<ni), 31t87 (197S) . 
67. ^(MlrulU&y PH.O. rtiealtf Allgar^ sioaiitt Unlvcrflity. 
a i i f i r t i , p. 3S Ct97S). 
n% f a r t . \ . , 1 . Aasr* >l l CHaaiata* scio.t SStiTS (l>)7S). 
m 7Q m. 
i^ftUrm^ i§l31€7 ( l 9« iK 
70» i!<irrl9t W-l* aa i^ i l a l l , i« i»y ati@a* la t l * (i^^rtdaali 
7t* ^8r«el» 3«f»ti*J» attd Ctuuif 'l.f^'vf ah»«» U^Ki.f 
f iTS (tUTT), 
S3tS98 ( l f 7 6 K 
Salfea tostrleti* S2i3i7 ( l « ^ a ) . 
• T i • 
16tS93 ( i 9 i i ) * 
^ • • • i S i t i9d ( l 9 S t ) « 
!it» A U , t l .U . t i(h««(i« U .S . , AiUMdt P* « ^ OMitty ^ . i l . , 
CMlt* l a d . ( t iM^oil} , 33? (19SOU 
93« S«i t l i tJr» , C.8* sad H o l f f , I ,A«^ i4iil<l«, 4 |9 ( l f 6 9 ) « 
S9« Bolt«i«iiii« ll«a« iuMi 0« l«a i t f {U» I M 4 , | iOtTdS ( 1 9 7 1 ^ 
Ittdimi ! • A^pt, C»i«i,, 34tST ( 1 9 7 1 ) , 
9 1 * awntOQ*! I^ «i>«9 J * 04«a« 3oo«| 1374 (1993)* 
93* G«i«to«i«| F,0« aai! i forr ts i U<f»9 <l« ^ o l * F4» AjtriOtf 
tot§33 ( 1 9 ^ ) * 
93« AitaaHf l^*a«f <?Mit G*^ «)t«aa, S*it« Md Siitob«r«a« 
^•H«9 ladti is J * ApuL Qh9m»9 34197 (1971)* 
94* .f«|tfi9Jr«yC»S»9 «tUoii« t^Ua, tfiniiy f»i[«« i«ob««ry 
R«!4, and 9» i r f9 ' • ^ • f ^« ^''f* ^•^•M 3»I3993 ( 1 9 6 i ) , 
99* 3altli,Jr«9G*a«9 f t laoa^ T»i«*| B«t««, ri,9« aatf 
3«i iol f |«t4» C.a.9 ! • Org. C!i«««, 3 7 t 3 U 3 ( i d G i K 
3111477 ( I9«d)« 
97* Ta l t« i i t | f«£i«| E « r r l » | «t«9 w o l f f i i ,A* ami i«iinitla, 
n^K.f Tetririiadroii U t t a r a * 4 3 ^ (1909 ) . 
99 , fttiimtnti C«t J * JDiar. o i l CtiMflata* SM«t 
321171 (197SJ. 
99« Cttnatoiiay r«D«g ! ialt l t f«f« J«il« oatf Son«iaat tr , S^M.^ 
C1ia«» Ftira. I49 ldt« aai33l ( 1 9 7 1 ) , 
tm. Siorrlat U,J« , U p l d a , 31380 (1993)* 
t f} l« fnt loet i , A*P«t OaiKl* <!« a i«« , t 43t419 (1993)• 
• Ta • 
Cti««« tail. iimAm)^ iOS (t9T2)* 
F* A««r* (%••• so9»t Taita* (10SO). 
tCM« ^nft4» I .y AhiMi4, P, and Oamuiy S»U»9 
f>iiytOQli«alatry, 10t l t« i ( I d T f ) . 
FhrtoQUMtttrrt tdiaist (tsao). 
t o t , Stilert ^•^•* ^* ^««» ^ ^ « t 1 3 ^ ( iOSl)* 
109. FOMlly R«0,9 3«ltliyJr«»C.iU| a U M . C.A, and 
WSlff^ I,A«9 jr. Org. C&««,, lOtStO ( I M S ) , 
itO. IffOght M.P. «Bid 2iirlt% i4,9 f^hftooumAmtrrt 
l«l iS4 (19TT), 
111. ICaoi^ y H.r, «iid I r«a9, ».» tHld, I ftt l tas ( » 7 T ) * 
i t 3 * fMio«, A , f . , iradwurt t i .c. mid i^Mi^ i*i^«i.» 
tt9» Si i t t } i ,4r , ,0 ,» , , wiUont f,t**y ilcltrtn, g.li , ami 
Wolff t I .A*. ^, ilM«r» Oi l Gtooalcu* s»o»9 
Cli««t«t«* So«»9 42 t l l i 9 (i l l6A), 
i iS * Fo«»tl9 n*a.9 saitiipJr.fC^H. Md l o l f f t I . A , , 
r* Org. CUM., 3atl443 (i9<l7), 
119* iCl«i«M, »•• %iiie«r» a,P«9 f jsr i t t , WW* 
«Bd &«rlt9 Kn«9 Up id f i ftl9iT ( i 9 T i ) , 
t f7 * Ooiis«iif»r9 il«a«S« and OmttiMi*. r«0«9 i*ti»id«f 
SI 137 ( m o ) . 
H% Son ciiiptA, A«C*, r«lt«i Sfttf«ii Aastrtoii. 
7»t440 {i974)« 
• T3 •• 
l«ipitfs« 13t0iO (19??)* 
130* Satttitlr^pCA.* Coob, )C,r* Mtf Wolff, I .A , ! 
caiMi, Indl, (Loadoii), 3S9 (19$9)« 
131* ciiitiiol«y ^ . i * imd iiopmoti, !:•¥•, cum. titd» 
133« 0itt8t<»tt F«t>« and Morris, W l * , i« C&»tt« Soe*, 
atar ( i9S9) . 
niKl Wolff, t«A*t Upldo, 3t4iNI ( t 9 « i ) * 
134. Sfottoor, fS.P., Fhytooftoaiitry i«taS3 (19??)* 
t B * ntmitiit S,V», iUittftiSt i4,U«, Abmd, M. oiid 
OwBfia, S»ll», protostod «t latoraotlmiol Cmtgrtso 
«a<l 34th .Asaoal Ceanroiitlott of H I loelmologiot** 
AioaelAtloii of India , Foil* i 9 7 i , Dol&i (ladi«)« 
136, nnum^ S,o«, $hor««iii, il«^«lC«, iUuMid, I« , 
4!iiittd. F« fittd umaa, S«^., <!• I«d» Cliofli. Soo», 
srttao (t9«}K 
i3?« »fti»«r, &•«*, tiiHtor, i . r i . , Ard, J.S. a i^ 
vitnoaer, t*«r«, J* <%o»r* a i l Ctioodlat** Soc*, 
39iaB« (i9«3)« 
139« Uliariiolia, K«g« aad Gaaat'Jaa, F«P«, i« Caa«* Soa*, 
l « i l ( t f M K 
129* Oiaiatoa^, F*&,, Ciia«. tad, (iiosdoa), 1931 {im^}. 
t30, Swara, 0«, Vaidar, H*, tfoDoaaiift)!, it«, liaraasay 
n,H, ftad SblMlda, i4,8M Caaoar ftaa., 301103? (lt»?a), 
i 3 1 , Cartar, F*t«« and Kraaptaa, V«u«» Olia«» K«y»t 
841497 (I9ft«)« 
133* Soliaaaaa, ll«B« and Xlal«««f ^vf t4pidat 
i3f3T9 (19?8). 
133, Viokarr, <I«H«, J« Mar* Oi l Ciiaaiata* Saa*, 
S7|9? ( 1 * ^ ) * 
134* ttufti, !>•<• aad M«ia«r, K*, Upida l l lO ( i98«)* 
«» 7 4 «• 
faf«rtr« A«C, Mid Otoraaallty Jcy inid* 
ISA* Aotoawiy ft»a« mid il<»o|>ar« S.N,, ^» Jbi«r a i l 
C^<Mlata »•••« 47ii39 (1970). 
t97« Jtai M«K*| Mareal, S«f«, anaa, tt.r* and 
14* itaii J ia . H.s . r , , i« Oti««« Soe«, Glia«« aoMi« 
p. 7S (|f77K 
t39, !tinhn| S* lad a«Mfti^  i«U*« l« set* Fd* .^grie* 
Cl9«91)(ta p r«M) . 
t39« ^tywatiit ^•f ^A^Of ^Ut ^aAfii )i*U«f Aaaari^ A»A« 
m^ >^««aii» S ,^ , , F«tta S«ir«ii fiaatriaH^t 
33129 {nmu 
i40i« naba, V.y ^Miiitt, S*, ^ttady ll«G, and Oauutf S.ii.y 
tlild« 83163 (t9S0)« 
t4U Qrmimf J«f«9 /• SaetartalM 9Simu (!»«§}• 
143* t«v, J*H*| Xatlittt, a* aad ftaaaaHtra. f,^ 
i ioeti la, Blopbya, Aata^ tOii4S ( m a ) , 
143* *arflel«t a«d laatatlva Mathoda of mmriem 
oi l Cli««|«ta'Soetaty* rnQS^ aiia«paiftB» l i U t t a t t t 
3rtf ad* 1 (1971)* 
144« nmmt«a9$ l^ «0* aad laaebabargf r*H«| Clw«« Fiijra* 
Uplda, 9139 ( i9T3)* 
145* tiKHii, li*W«| SabliiuraM. U*H« and 4o&aya« &*r«| 
J* Chraaataf*, 34t93 Ud ia} * 
146• !laiirfy >!•« 9<irld, w* and E«kaa» £tA. Cli«i« lad* 
CLondoa) tUH (19T9)* 
147* %Un« R*f* <i«id Cotaat Wf Cliaa* Cawa*, 896 (1967)< 
14i* S«ieaii» S*A*« Upldat Tt499 (1973). 
149* ifaarkar, G* rtfid aaatearar* £*T«y i * Aaar* (HI 
c;iia«lata'S«e.« 431190 (1966)* 
ISCI* 9paiMar« Ct.r.y iarta» F^a.^ woltf , I .A* and 
Taltant, W.a*, 6ha«. ?kra* Uplda, 101191 (1973)* 
• T» -
iS l * Zaliorfttrfy V« mid iilnaiiart, I.«U«, P«r«ooal 
CcmtootaatloB r»fiortcd hy Cartsr* P*W s»H 
PrMpton, V«L., i a O M M . H«ir,» 84t4i7 ( I9 t4)» 
na« tf«ftii«, r»C«, »arr i t» J * A , M ^ Skau, E«W, 
I . te«r. Oil Ck«irt«ta; S»«,, 9Tt330 ( I 9«a ) . 
1S3* B«tl«ft A*V«9 )ia^«y t»Cm9 Qom^f&mf 6*«l« «id 
Slcfin, E.W l U a . 4at«i ( I9S3) , 
t94« tertiittwt ir«» a«#* Md r«tts«» »«o«, f^, 4«cr* o i l 
CllMtttil SM. t S9t3S ( t 9 9 | ) , 
J, A««r, Oil oiifiaistt'siw.t s^rts (taaii. 
iS8« fOfBrtrt A»C*9 J»lto»otty A«t&«f P«ars(ni, daA* aad 
Sli9M«toii«, r«s* , J , 4a«r III I Cii««l«U'Soe«» 
431983 ( t 9 9 i } , 
iST, fiivlOMlEl, H.i!.. L><w«l«i4, P«il« Mid ^iaaliiiii«r9 
H,0, l U d . StttOS (1991). 
tSS* 9llfl9a« t ,L»t Salt III Jr«,C«il« and JiiiiEOlaJciaiip iC«Wt 
f* la«r. Oil Cli<i«l«tt'3oe*, 38t«»a (t941)« 
t99« lllwii, r*C*» I b i d . 401309 { i9«3K 
ISO. CNiHaraaat <l«l«« and se&Uak, 0«« Aiiftl* Gftt«*t 
3StTa ( i9«e ) . 
181. Ktrohar, B.W,. #• Amr* Oi l Cli«iil«t«'i»oo«9 
4114 ( I 9 t 4 ) , 
163* Id«tt», l U d . 431899 (l9e8)* 
18S« s«tiA«id«r9 g . U t Lok«9 s*p, and a^kl i ia , n . f . t 
m i d , 481888 (1989), 
184. StddtQttt. f«A«, Oamuit a ^ * , Sitt8«raa« II«H« and 
Aeliiiyi«» t * f « , OHoM* Ind. (itoadoa), 988 ( i9d9K 
t99, 8tMiliara9t ft., R^otttf H.w., itikti«raa| li.ft* Md 
A«riJi3r«9 f«T«9 l« <air(i«itog«| 91398 U98a)» 
t88. illk«tideiaic. K.L.y SaitiifJr.tO.H.p Uplda, 
81349 T l 9 7 l K 
t97« iiilrol«i0mk, iC.Uf SitftliyirtgCft. and TJariWt 
Uff»9 aioeiila. Bioj^iirs, Aota* alOl^MI (1970). 
«* 7d 4* 
J . ( I l l T«Ofti* ASMIO. ( m « l l « ) t T»3» (19T5) . 
Ch««iat; 'So««, ST|6«a ( 1»«0 ) . 
t n . Hftlpli«»it Q«t Jf» PHaJT"** ««***> ( l i i T K 
I{«w T » r / . p . 9 5 . WT C19T3), 
PART-II 
(THEORETICAL) 
• TT • 
Ttia «iil*«prott<l oeeitrroaec of li«t«r«e]peUe 
{!o«|i«i«S(I« i^ nature «« iitkalalclsi v l i M i a a «A4 plgaatats 
in m i l l Icaown* 7h« p r t taa i «!«§« I d «Mivtl»|«Wit af 
>rfiust9 aH«ai<itrr tmA clamiy a l l i a ^ toraaeaaa of bialogsr 
ia eUaraetirrlsatf Hjr axttnuiva taYaat igal loa of phyaiolu** 
gteattir active subalaaeaa eooaMiiarad i a t ^ ptaat B94 
antaal world* Tha aaaroti for ttat^ so aotlva eoaatit i iaata 
whteSi oofltrol the tilaobaalaat proeaaa of varioua airataafii 
biia ««ta«f >^a a povarfal atlaatuR tu tba f^rtHar (iav«la|i-
»«>at of tha oUaalatrf »r hataraojreiie ooopaoada* f^a 
nolens Mtt^o^ia of sp^otraaeariio t«oli»|{|u»« aova fturifeter 
enntrttiata^ mvtcH to our u»darai<ta<iias af lii« «a^aa i»aa 
of faraat ian nal raaatl<)aa of liataraoyoleay and to trw 
mynthmmln of tstftilr eomplwx waleoulai alt t t icaoiiti AOd 
oimtrol la^ at«^raooi^«ml»tr!ir* 
l«OB|! QteAln f a t t r aotds poaaaaaiag a batarooroUe 
riast io tli« Rh«la ara a r a r i t y i n aatara» soms iong 
olti>tia aalmti tatai ! fttrimi*id a s t a r t i iiawavaff tiava Ocan 
r»r>ortac! to oeour a a t a r ^ l t f * A auatfor of raaotioaa of 
kato ftraottofi h'We lMi#a raparlati to furniah loni otiaia 
i « ^ 4 
aiibatitataii f^riaiol'i aatara* -^ saiAa and eo^aoriiara 
Hm9 ayfttti9«ifad oxattitolanaa ky tlia eoadaaaatioa of ttoa 
7i-// 97 
« ? i • 
kpitn f u t t y eatArs « i t l i tt«iroat>ta«tliiiaol in tAt presckwitt 
of ni'^ai^tlKirattt m i ae t t i e nei(t» wad thl t tsol i^iaoots Hf 
tft0 r f f ^ t i m i *3t lc«t«3 f f t t t f iioi!t •st«ir« Hi tit • tmai i to*-
iie#tlo ii«1«l tn tli0 |}rfis#ae«» of amiaaiwti Qarli«ni(it«. 
7'li««« irtmf« af atrocturitt noffirteatloas ta f u t t f aeitlv 
wt t t firoliAiiljr reOfftve fttrttior •ttonUeni i n f«itare ao a« 
to ext»ntf thm a t i t l t r »f f a t t y iioid t}«rtvatlv«a« 
If i rif«M»at yifiira^ tiiftr* hem li««>a g r a a t l f laerieaaad 
inturovt in tht* li«t«r(ieyeltts cio»t«itiiiig ox«s<»iida(t»| 
<«jciixntldfln«ittiioo»y tttiemolldinotia laii'l diaxolaaioiia r i n g 
«y«t«««i* Ttia»8« t i«terMyole« hitta lieaa uaad «« hypnotics, 
an t lQawrat t^ t ty ifiatgaftlcr tmA l iAet«r la«t«t ie* Maradvar^ 
tHoira ar« mmtf «|iptlle«tiaa« of ttiaat aaspoimiJa i n t^« 
wanttfaetttra of syntliatla real as and rubtiara* Altaou^u 
thfiaa Hateraefelas ara Icii^im for loag^ the r«e«ist 
l i ta ra t t i r i * thowtt t l t t t # a o t l r l t y in tli^ aaajroU for 
>i3r^tti««l« of thffta ecmtmvmdti tr<m tatty matar ia la* 
*f««©tto«« af f a t t y aolria with saadarti rea ioat * eaa iia 
a«f»«otail to ftnd ^ p U e a t i o n tn ttie !»yritttQaia of taeaa 
Hetaro^ol^a tti;^t liorataforo ii«v# ^aon d i f f l o o t t to 
|ir«»pira* 
rM« tntvrMt in tn^ •jriitli««l« of ajcacolidoiKps 
«4iiitr«t ar«}tjnd ifernir fMdioiiial propArllet. A aiMita)«r of 
«x«foU(i^« (l«rivatlr«« ti«f« li«»a stal led for tlmir 
«ii!iltiiatloat at ftHig|«i«loa|, plant growtti rotartfanto tmd 
ttiatilwata* 
3-OvasaU«foa«a fi«re oar l iar liaoR praparod by 
erellsatton of lp3«gtyeala ttaiag araa or tiratiiaii* 
f Httt^flaa tiinrv baoa earri»d out to sjfntlioalaa SMhrftaolidonao* 
THrao poaalbla rootea ara Hnown for obtatnltii S^^xaaolldonat* 
(a) PCff 
^»M»di<»)ilaroitr«tliaa (oau) i« « paoitctoitalogati of 
oonef lariAlo voraat i l i ty* t t ts prap«ra<i In ftood iriolii 
bjr ranotlcm af elitorino oitb iiratlian la bafforod OQiiootai 
aaltttt«Mi« 
0 01 0 
ft^ H - c - oCjjBj • acijj [?S^^» ai « Ki - c • aa^^ • auci 
- SCI -
DCO in Mii!(filr r taet iv* ia ftddlag ta d«iifele boailt* I t 
addn t9 m&ittf otisattirat^d eoapoyoda to glv« M*e&loro 
•ddi»ta la «:xealtaiit fimld in memf easaa* fiia addition 
raaatlaa prooaatfa wall vlth tarmloal olaf lnai vinyl 
•onoaera mui orcllo o U f l n t , Oa pyrolyaltf ^ •e t t lor * -
aarbaaatas ara oonvartad to S-alttyl-S^oxaioUdoaaa ( 1 ) . 
Sl-CB: 




lodlaa iBnaraiiata (IliC>) la « ^l i i i ly raaollTa 
ttsaftil paa)»lo%aloi«»« I t la praparadf bjr raaatlcm of Itttilaa 
with alWar ayaaate* I t mA^n to olaflnlo doubla ftoada 
to fora ^•io4ola#eyaaatoa« 
AgOCH • I > llfCO • At I 
1 M«c«a 
Owing to tHalr rae^tlvltyt y6 •lo<iolaoeyaaates are ttsaCul 
Intaraedlataa In tfi<» proparatloa of /6-locioearHoaata* ( I I ) 
^y reaotttMi wltti ateoHola* 
•• iSH -• 
I I I I ^ 
f ^s«o I micaaii 
( II ) 
On pyrolyAis, /6 •tO(iooiuni«iat«t art ooorertsd to 
i-«tkyl-»a-ox«aolld«9«« (III I, 
(If) ' ''•> n^cn - mg. 
ISO-arm G ' ' * 
fm 0 
( I II ) 
rii« nctf fffifl n e t rout«9 ftr* two of tb« b««t proeailuret 
for oil taint fig 2*oxasoUii(ni«« froa tautatoratod oMipomKi. 
'^oaetton oomditlono aro ailtl md or«ralI yiolda ar« 
wstially high. Th« t«o rout«o tliiw eo«pl«a&at aaoli atiittr 
and ^oroit tfie i»rep«ratloa of Isoaarie a^axaialtdKmao 
in good jrteltU Ktpooially notanorttijr to tbat tbooo 
imoaturate^ oonpowido that raaet slowtjr or not at a l l 
wttH tHCO r#a<?t aioeadlogly ra,^i<lly irttti ftCU. 
A tfilri ro«ite for prapartag S-oxosolidoaoa (IV) 
8 l« trfm oiiO'ct'los ao atarttng oatar la ls . i^ ««ett«Nii of a» 
•iioild«« derived fro« 9trtd$ht eUAla l-ol9fla« witu 
|iot«siil«M ejrflnattt (a relAtlvely wnalc aa«l<i«>plillc} in 
ifia»ttiyl fomaaldo ai«ip«ii«ioa amtalalag a oontralledi 
qninttitir of vatar aad a niielat>f>iitl« l a l l l a l i a g apaolaa 
(tatraatiiytiMNiaaltia tiaUtfa) ytalds 2-oxaaoUdona aa 
nhovn lialaw* 






Jl-CH - GTI 2 
0 ? i ^ 
II 
0 











$tau(ltagar and ttosioica eoadaaaail tba aoida of 
hr^iratrofif 0 aeiti alth aeatopbanone lijr aaaas of cold 
eoaeantratad net aa<} ^talnda pro^iuet i^ieti lliasf foraalat^d 










iicjL^ - uai 
\ 
« » $ 
iV) 
- 83 -
Wh«ii aofftoit* t « e<m(l«ased witu oC-iiydrourattiilai ( a l i t t i t 
hTdrog«n ehlor id t umwm AS oatnlyat) tli« prodiiets ar« 
alMOst osr ta ln ly 3,3-dlia«tii]rl-4-ov««oUdl<m9S (VI ) • 
V^ V"^ -*^  "^^  
H C l . 
3 
3 HO « " ^ 3 
(vn 
I t S991I8 Ulcaljr tbat io ganeral tile eoadaaaatioa prodtaota 
of (7<.-by(lrfix3r«Bl4ea »n(i enrbonyl oowpouada ara 4-axaso<-
li«loai)a» tha eoii4aiiaatioii (nttallx raqttlraa an oeid 
eata l j rs t , 
THa 4-ov«8olidonea ara a i r a t a l l i n a aol lda aUleti 
teii<A to ba aparltigly aololila In orfanlo aolvaata. t l i a i r 
solutoiUty in a l k a l i oan ba daaeribad to as ioolaat ion 
of tba la lno hydrogen ato« tibiob l a f n o l l l t a t a d by tba 
4-earbony1 group aad by tba Indoetiya at feot of tha 
t iataroeyelie oiygan atoa, 
S«0»aaoUdoaaa 
The aetion of aeyl eli lorldea under ooiiydrotta 
oondltlona on M-banaylldaaaglyolna aa l ts affords ooapoitnda 
wtiiefi w«a praYiOttSly eoasldered to be 3-a«yl*3-pbeayl<-S-
oxagolidonaa ( V I I ) • 
« §4 -
C^HjjC»«^CHgCaoB»a • HCQQl 
a 
0 




11 Aiiotli«»r «<»«li«r of tiM ffl«illr« 3«b«iisQrl«^<-oz«sollcl«i« 
( V T I I ) w«f pr«ip«r«d froM Hlppurio aoid aad paraforoialdoajrtts 








( V I l l ) 
Rflnsaldahyda eiui lia e<in<l«iia«d with Mf>b«iiyl«Kt«i|»liaa«09lyl 
| l !reln« to f l v * t«o gvoaatrloal laoaara 3«4-^lbeaa/ l i laaa* 




* » * * « * * 





- 85 • 
Th« ehi9t (•amrat Interval of <ivasolldla«dioai9t 
l l fM to tbffilr pol]r»«rliiatloa reaotiona, rbi« fomal i to 
of 3«^hoiiyt«3vS«>ox«aolldlnodlaiio (X) by tiaiolog plioogotit 
Into Ml alkaline aoltttloo oi pHoajrlglsretao foroohadovod 
8 sore generally i^pplioaJlle aothod by vbloU oxAsoiidiao* 
dionea are prefiarod by waraiag «iilao aolda at 111 a tolueao 
aotfitloa of ptioageao* 
h^-^ 
c^fi^mma^om • cocij 
CD 
Various anllldoa davlng a frao c<.«>taydrogea atoa In tbo 
aeyl grot^ give 3-i»liaatyl«4tS<-oxasoliiilaa^i«aas aitb 
12 
oiralyl efilorlda, 4oetanlllde givao tlie l^«otlqrleae 
09mp9vmH ( tX) • 
« s I • I ^ » • 
CHj - CO /C - CI 3^*^ "^^ / ^ ^ 
// 
Thtf eotiflcnsvatlon of oC'-hf^roxf ts tera with gaaaldin4» i a 
13 
«1o9fiol flf»t!ls 3-l«tno-4«OT«ioU^anfftf and tiiete «rtt 
r««ifilir hjrdrolysed by alooholle or a^tti-auHi a i a « r a i «oi<i« 
t o 3t4««x«s<»U<3Iii«(1ioiio« ( H I ) * 
ciigOa 
iffl. 




H H A • 
a i i \ 
I j fdrolyi i tf j 
i ^ 
(WD 
CStittiil<tinf» oaa b*» ri»iil«e«tf toy n t t r « t « and oae oqiiivaloat 
of •Offitm otttoxidot or by ttilottrsa v l t t i aotSltM othoxida 
at eoa*l«aaliig agent^* to giva a-ialao-S-aatHyloxasalldoae 
( H t l ) . 
3 \ 
mi 
mc m m 
com ars m. 
JJl.OMa / ^ r ^ 
•ff' '^ > Cli^C» I 
Ma 
( U I I ) 
- 8T -
IS prtmmacm of s o d l m •tf)oxi<S« y i« lda 3t4«ox«»aUaiaailiiNa«t 
(HIV), rtiiii rffAotlon baa b««n AfipUeii t o ttt« pr«paratioa 
of m long fi«rl«« of tii0«« ooMfiouiida, 
«H»C 
OH 










A«id«« Of o<-4tydroisr ftolds eoadonoo witii aHqrl etitoro* 














Ttiiasollditioiieti arv t&«r d0rivatlv«« of tHiaxollilliiit 
«htcti Ii«l0fig to an Inportant grot^ af ticterooycllc 
ootaprjtKKis, Ttilaeotiiflaoiiefl with a earboayl graup AI 
p o « l t i ^ 2t4, or S hAV« b»9a sittijeot of estanglve* otudy 
17 13 
In tn*) r^ta^nt yeiarm* MiMi«rotis roports • timre eppeareU 
In tile llt#ratiire trilicb htghtight ttielr Gii«ototry ottd 
Hie. Oiv«rt# blolo( lo«l ae t lv l t i e s wmh m bamimrieiiSi&i, 
fi#»«tl«1'lnl,^' fungleldal,^* laoeetieidal ,^^ oatiootivulsootif^ 
3<1 311 3& 
ttili«retilo«tAtie« antlinf lawsiatoryi iiatilbrroiaal» 
2T not«ntt tttf on of f»eiitart}ar{>ltat*indac«d sloopiag tli««, 
49te,, hme liRofi foanid to be Maoelotod vitti thiaxotidtaoito 
iSffriirattv«n. 
THTUi ago It c?t nonea 
The acid bye!roljfitls of 3-latnottilasoliaiaoa glvea 




R " ^ Jss nu 
% 
f i ' * ^ ^ ^^O 
(5ori) 
- aa -
The* tr«at«(»iit of a-iMiaoettiylbeasyldithiOQarbMRate 
hy(fro«lilorl<i« with IM Hnm solution follairod by j|«utrali< 
satloniwith hrdroehlorie ftold results in ttie fomatlon 












A ooRvenisat one-stop ojrclisation reaction leading to 
tte« syntheiia of 2*ttiiaxoli<llaone tierlvatives froa 
2-iodoat)cyl isotitiooyaoates tias been roported. 
Reftuxing or •ie-lodoiaotmoeyanatas with aahydroua 
Methanol in tetraehoroethylene in the dark gives various 









Treatmiat of tltla9i«tittlne-»2-tiiloa«ft idtt i at^ylen^'-lta-^xiiSe 
l|lir»« ttt« eorresDoaditig a-thlaxoUdliioaea (XIX) v i a tbe 
9XQli^g« r«»aotioa {i«t«a«n ttia oxygeo of epaxida aad 
31 
aiilptitir at on of tbla20lldiii«-3->t&ioii«8« 
";k 
-11 en 3 Cii 
0 H 
M-« 
/ ^ . ^ \ 
It 
{nxi 
t -THlatoUHnon® ( X l l I s (rtitfilned in Itlgli jr lald by ttte 
raaetton of 3,2*- l i i f t ff letloi ial dlsalpHide with earboa 
nonoxida tfaiai •ataol iM aa a oatalyst* 






4»Ttil ftgoll dlnonei 
The dittilooarbaaateat fnnied by the reaotlon of 
vtrimnry anlne with oarbon disulphide in tiie preseiMe 
of a base, renet idth oC-baloalkanoio acids in tbe 
tireaenee of NaHCO^  to give siibetitated 2*thiono*>4-
thlaaolldi nones (XXI). 
S 
a - Nn - c - 3 
II 
« a* • xcn - QQoa 
1 1 
' 
H - rni - C - SCH COOH • R» X 
1 
V H 1 ^  R-^g//^* 
(XXI) 
Snbstltated 3-1 !ilno-4>tbiasolidinones (XXII) are 
Obtained In good yie lds by the reaction of syaMtrlcal 
and iittsynRt«>trioal tbiotireas iiith yarloiu aabstituted 
and ansi:0)8l:itated o<l-haloalkanoic aoids* their es ters , 
33 34 
aoid dilorioesf ffiiides, or carbaaates. ' The 
reaction proceeds Yin the interaediate Isothiourea 
uliloh orcllzes in refliudng acetic a d d , ethanol, or 
- Ha -














M i l ' 
VArlmia M«4itibstttiit«<f iio«tjrlttiloftOfitflMi^«s on treatM«at: 
wftSi «|f)fioiehlQrawi<!tlc aet<) tn tlie pr9««tie« of sodliu 
ae«tflit» l i r0flt ivli i i ; ac«tSe «eid y l« td a-ac«t)rlM«tiiyl<iiie«> 





Thft 1««iil)<ititat«»r!.2.t!iiono«4-ttilasoU;tln«a (KXIVi can be 
eonvimlently fin^parei! by th« r«*ietloa of sabst l tutdd 
f«ot!ilOf*von^<it«ji with e><.<-««rea|)toafl9tlo Aold or li<» • s t e r 
follonNKf by aoi<i «yoll%i%Clon at the r«tul t i t i | | ( t i i i t i* 
earbarioyl) »#roantoac«tto aolds MIMI a8«tato«« 
H-^ os • :i3cn,aooa» > u«4-4:-scsij|jCoaM» 
(XXIV) 
c<-^4«»reat»t«»«l!£«note RCI^JS »av«» b«#ri ^x:t0ii«ifv«ly ttsaU far 
t>if» Mfnt^p^nln of 4->thi»zoU>Uctan«r8* Ttt«^  siUiatitatea and 
an«t]^4itlluted c<«aarc!iTitoaikaJiole aGifIa raact eoaveaiei it ly 
with SoHlff hmmm of «r«wiatle or t ia l trocyeUo alil«li/!aa 
nnd «ill!r»h?»t!c or aro«?ftlo n«ln#R in differant aotvettts 
to five* a varlfltty of 3*«iib9titut9d*4*ttiiaaoUdinona« ' 
'itti 
I 
»« - V » C - ii^ • HS - C - CtJOii 









"^«M«tnytfly<3lti4s amidn r»aot.t «At(i oar boa 
tHt!itplil'% in ttie prtseace at ««t)}iin<il au<} £lv«« 
M-iMjtliirl-'^-Coartoi^oylflwtlifI) aamoaluM M-eelHyl-N-
( earbnoiOFlsatbf I) dlttiiooarbiMiat^* tills dtitita<iiitrbafli«t« 
39 on Jiot<)ifie«tioii with Qono«atrat«i itydr^eblorlc aci^ 
or pliosphariw trlefilort'le gives a-t'-ilo-S-aetftyl-J-
t^lncoUHnon* (XWl). 
0 . C - m ^ // 
I ^ aci or PCI3 "2, \ 
in " V 





i Jt» I i 




/ / \ I 
0 OH MH C^g^ j 
cHg • a 
y E 
IjX 0 , c 
I 
oa i 







. / ^ 
Vs 
41 43 
Hl0ii««tti«nii ^ j ^ . • reported th» srnttie«i8 of 4«-«tft)fl' 
4-fih»nTl-3*thl<ino->5«thiiuioll4iaene (XWIII) and (XXIX) 
<it(irti!if with 3«<diB«tltrl«Biina)-2-«tlifl-2-pli«iqrl-2»* 
a«lrln« niid 3-(di««tliytaoiiao/dl«t)i]rliMiina/a(»rplioUiio)-




(xxy i i i ) 











S«v««r«l dloxolanoa« d«rivatiV0« «xt>iliit in tersat iug 
nfiAraaeatn^ioal uropert iea* rh«i«« dtr lvat ivf is produas 
43 
m qal«t an<»«tti«tlA of b r i e f daratioa and tiav« li#ttn 
44 
eYimlnffi nn f«i9iietlotd«s* Cvrtain diaxotaaonat 
flr« focmit to l»!i i1ilt tHci grcNrtb of •taphi'ldflaeetyw 
aoraatt I n r l t r © , 
f«o tfp«« of dtoxolnaondt* ftr« poti l l>l«t 1 ,3 -
(ft 9iroliiti«>2-Kiii«« (xad lf3<-dioxolan-4*on«fl« Of tlb«»« 
t!io««r9, iH9 foroor iiro (soreljr ojrciio oftrbO(i«t««« 
t» 3-IH o«ol iiti-a-«iO» 
A« e fo l to earbonatet tbest fiub»t««iic»s ar« prep^^red 
aottt eonirantii^nttjr bf e^iftiSeasatloa of pJiosgone wltii 
l ,3- i t )rf}Oli« Tbo <*thflene glycol aiid «)ti09|^ «»Q l a ttio 
!ir#i«#ne» of {vjrridilaft or wodium t®iid« to l,3«>dloxolan*2<-> 
(\\icl 
- »d -
*??i#?i m mlrtvtrm of flye«rol and aethyl o^torof^o^naCe ts 
•ii(1« Sxtnt ^i9rwiiii«ntly alkalln* (tfCt) tn forgied. 
I ^ C I 
c*ioa • a X j ' - - - - - G • 0 
GHgOH Ctt j i i 
I 
Cfl.OCCKICH 





fh9 »arU«at sjrnth««i« of l|a»dio«alaii<»4*»tte 
4T (lArtvfttlvii* f^fite« Hack to iS47 «ti#n .i>la4«ter beatad 
eti1«riil hydratfi vfit% sulpDurle aoid and alitalii«>d a 
ii(iliit«ae« :sifl>!i«»qii€»iitly nhmrn by fallnoii to INI oblor«lid« 
( iXt irK Wallaeh obtnln^d oteloriilfde by bttatlai; tri-> 
eHtoroae^^tlR aeii win otilornl at 190 C« and tiaa coadaa-
ffi)itlon of n oarbonyl oowputMiif with an oOdQrdroiqr aoiii 
fitllt mantna tli« ttaa^ard omthod for the praparation 





• a • ciicci -> CI3C. 
• aa -
.0 •cci 3 
u"/ 
(IIULI) 
fark«ni «>ib9«qti«ntl]r to ifallaoh h«v« prepared ciAliiruLl<l«« 
(XtXTTf) fr>Jt aaay hylrony acldn using chloral }iydrat« 
iifi^  tsilpharie aol<f« ibe g9n#rsl rsAOtloa i n giy«ii 








Aoyl-ftHifftltatffd pyritvio aoidn or • • t e r s y i e l d 
eHlorailllfis of the type {5CXXIV) wtm** tieatitii wttft o a l o r a i . m 
Rcocn,cocoon* — - ^ g-COCB • C • CaOM« 
— I 
OH 
1 cc I jau» 
uc^ >«c I -u HI Cl,» 
ix^av) 
- lao -
Tfi« v lnytaoetate In the pi'Aii^ nQQ of aoid was ooavarivd 
to aeetjrt^no ittilcti titan raaetad iilt)i aaadNiUo aeid 
t o y i e l d iloicolanona (XXW), 91 
H„SO 
(3Hj.Cnf.00CH. CH • cfi • u^it^ciioaoooa 
H% 
0 ^ -0 
\ 4 j f l . 
{XXVf) 
• 14)1 -
Hmlf^r ^Bfp^^^t, ^<yf«ftf«l?f ( ^ » l 
Tli« «i>|iUeatt0ii of mi\ timetrtii«ei^]r i a t * « liAOti 
to fl9Sa*» onvard, m^i h m t}9«a eliarftetcri x«fl bjr « 
«i ir l»« of 9tAfi»ii vHleh b«(v<>i »K(!0 i t an t i ior taslagly 
nowprffil r«9eftre!i t «o t ta in^ ftO<3 ««®^ ^^ th«s« ha* found 
an afifilleBtlon to Ujpia«* 
titrf«»rft«it t9i^ol{|a*n Hm& l»««a (t«T«lQ^«d to 
•QliiiMro tH« im* 9f ^ 1 to ooMpoundt of oimplox a a t u r * . 
tooftf th(*m tar9 (m) aiiditloM of 0^> to oxtiiiguiwb ttis 
oltaflLts of •»%! Mtd «MII-| protoaoi {b} dot a rot nation of 
iil>oetra tit VArioua aolvaats ta olit»la i n f o m a t l o a froa 
aotvant e f faota* ( o l apptiaatlQa of dooot^tlag (aatirtila 
raicHiaQQa or doit^la i r rodlAt loQ) la a i f tp l l fy aigaala 
i^rf to raeoipnlza ra la ta^ protoaaf (d) rapoataii aoaiminc 
m<^ aNraraginf hy eojapatar t a lAta la Oaf la i ta •paetra l a 
va iT aaa l t anatfitaaf aad ( • ) ua« of n^eaical a l t i f t raa^aata 
tt> laereaaa tite aaoaat of atr«^t i i ra l lafarmattc^n* 
rhi> aj^oUaatlon of 'MH aipaetra of a a»rilar of 
fftttjf aatd r^robtaat »aoh at aat taat loa of oloio^ U n o i a l c i 
l ino lon le mA athmt tmaatoratatt ael'ia haa W^nn aacia bjf 
3S«4lf Tfta worli Hat l>a«>a rariaved by ottters aOa axtaa>^ad[ 
tile work bf iaelxmitm of up»9tra. of laomiHe •eitJs* 
In r«etfit fmmrnt ^^i speotrosoo:)^ tuds li«9n 
i t tor tas i f t f l f «)iilt«td for t^« tn «a l i r io « t lo i i mid ojri«a 
for tn« tooAttoa of d9«lil« b«»itilii» In o t e f i a l e «eitl« 
0r eaterii tlie ^rotomn mtte»h»A to the ilotdile ttond give 
a 4 | f i f l«et tnm4 at T 4«tt3 % 1 M i t i s ii«ar td or at tfeio 
e#iitr» of tte« c^aiot ^**t eteaogoa «riea tlso dos^lK bona 
Itt {ir«ff»iit at tua f l r a t i aaeoqia or t i i trd oarboa ( roa 
otthur and of ttt« Qiiaiti* l a a*«ioic! a«ldt« botb o<^  
wan ^ protoRi f l v» r iaa to «iiatinot baaaa at t 4*3 and 
sa 
T 3 * 0 raapaot lvalr a b i U on aat or at Ion at 3 and 4 
poattion^'' glva qal ta dtat lnot baads at T 4 . 4 4 aad 
T4«S4 rft«|i«etlvaly* S i a l l a r l j f t ii»t^la bund «t tera inat 
crhm CC!i j»T5.1|«<:tt-T4.3)» ant i^ tara iaa t 
m 
(0l««Ci]«CH-T4»3§) and at tb i rd aarbm atota 
(Cf{^C!}j^C{]«ClI«.T9,03) frcMi aatbyl aad glraa d la t lnot 
mn ipaatra.^^*^^ iba ^a i i iee t ra uf diaaolc a«ids »xm 
v l i t l t a r tn tboaa of amtoaaoie iMlda wiiaa tbe two daobla 
boa la ara i«olated froa «meh otber* P a i v a l l a t a i * 
and aonatona at aj[, bitva raeootly ata^^ad tiae afteatra 
of a ntiuMlar of oeta'^ooadifaoie aoUa asd of tbo darivad 
j j t i t MM «»^ t raaa . traaa ootadaQadienoataa. iba 
intat ta l ty of biaida dti«9 to tba iiathyleaa grot^i bataaoa 
« 103 • 
t h * iSoillild titmdt 9a» h» iMi«fl to aateifwlM tii« d«gr«« 
of «a«iitttriiti>>} )r a g|v«tt fatty «fiid •r m aatoral o i l . 
f*rnt9R« of m e^ajagate^ dlstiotc! grd»i^  ^paar «t l(tmir 
f l « l 1 (T4«3) tHaa tho«« of MtlijfUiie iatorrtiptodi 
^loafila grow. 
r<«lof«««t«d oelda woro mid^ly atadiad toy ?Mil 
•|}#«tro«eopy« I'fttttaon aad Polora * • ' * tiMra ayntfiffalfiad 
tiitt flaoro aeido aiM bora sta4i«ii tHoIr mii bettaviosAr* 
rUfi wast a l in i f ieaat parnaatar la mn for l^« dataraiaa-
tloa of l!i» ooafigUiratlQa of a liotHila lt«Maktl Is tHa 
eotiDting o(»9st»at tialwaan t^a al t&i^l jirotoaa* AtttiOii|j;b 
tlia ootipUai oonatiwt ia alwm* largar f<»r traaa iitaa 
e l f l»aoflgf tha aattuil v^ltiea ara dapwatiaat i^on tw$ 
aldNetranafatlrttir of tha itiAiatlttt»ata« 
Mkfl toiiiitttt^ftatv im tHa eartoon onala of fa l ty 
aiii4a affaet anlnty tli<« teralaal a^lltyt ragii«a of ttie 
mn apaotra* Bat ttia praaanoa of atiiiatittjttd M t b y l 
« y ftii 
1« «0(iftr«ii!(S liy tlia paa^ araa «nd a^itlt l laf* ' liia 
TirotflHia of tha tliraa na«li«rod rlof aa la cycloprofaoa 
f^aofi Hava sHarp pa4^ at T 9 « 3 raiiraaantlag iiia f lag 
- ia4 -
l^w&lQpmtttn in tttle timU lnettul« {1} ttm « « 
of hlfli«r rvfitilTtaf «iHietr<»Mt«r (aaa Mu) them tm 
%pmotrtmtt»r of 80 liHiy ( l l ) tb« tM« of eUfwleat s&ift 
ruainnCs untf ( t i l ) thn ttadlr of ^^a«-»ii(ii iipi»otr&« fUtwr 
if9T«to^»at« la t&<» M4U 9p#otr9i«at»pr e^Ev^ * s^ gnratljr 
tia^ RHOtKl tfl(9 |)Ot»nUAl of tia«i t««teilqiftB ttaat I t aiajf 
flow lif^ ftlfda to H^liig momt paimrfal toal for %h9 
ntrtwtnrml d^tariatfictlaa 9t tmttr a»l<i«* 
If tirmt^ ^f^n n^0atr0mopy wma of U«i t«d valu* 
In ^tftrotlaltig tHt t truetart of fattjr Midc ii»0Ati»e 
tli» «9«etra otitntiMid vl l i i tdw rtsotiitltNi iaatrtMeatii 
iHir« not v»fT titfoni»tiv«« 
fiitro<ttiotloii of liJK) i4Mx lastryMviit was tii« a«xt 
a«|or mOvmom In ?MH and Ihla warn f(>llo»«tf wittila a f«v 
yaari l»]r 3313 f^fls a^etroMetvrn* Ktictt of lli«m r e f i a * * 
m a t * r«ffult«<i in ooaaidere^ia taaaiie«)E«aat in ta«« 
raaotdtiOR abt«tlncAl» ull l i a «orr«tpattdlag •irii|tllfie««> 
ti«ii of spoctra. g^ flBi»ton# »t al> r»o<»attjr «ttiilt»d 
%%n tpffctrm of A a«fli>«r of 'i»il«i4laaaat!irattt(l C^^ 
#aiftri min$ m aao i'4;ii! tastrun«nt» 
- ias • 
tn Zm mis iMil «p«eCrfit rflaaltittoii ut pratiia 
To tvnrlfi td glvft a dinUnot •piietr«Mi ualag a 2aa ^tx 
«i9iii»tri>««tffrf tfte oo«^tlag aonati^t for «!§««!« Ultra 
lia«a ratorlodl Hjr apt» aaeo^lt i i t «<spariMi«<iti (tr^Biaf* 
I sowars I or trtm the spaelr^w «e(i«arad Is O^ il^  aolatlmi 
(ota«4aow#ral» froat h«ii anda affaiitlTa tiaa j i a r t l -
O'llarlir <if th9 2i''i Ufa iaaetr«»ii«t«r md liova axaoiaad 
a fdlfle ranfit of nattttisil AA'! ayntliAtio iMildat das i^vaa 
raaattt ilif pn »ttp#raad« aaa|p etmrlf r«|i<»rta« ii« elaltss 
tl^nt Imig-irAfiga ^ai^laldlni^ affeota aar ^ apparaat 
Wnta atv ORflion atoaa fran their aoitraa aad lltel t^ i^aao 
affaeta ara addtttra* 
Ulfti reaolitttcHB N^n a^eetr >aQOp)r baa toaan stiottii ta 
lia axtrasiatr <Mafitl far tti^ t daati rioat 1 an and d iaer i * 
nlaatlem af ii«tttra!ly oooiirrin^ diattara of i f 3 - i»id[ 
2f3«»ati£atiadlala aa ir«U fta tox fattjr alkyl eatara of 
?2 
attirlfttadi 2«^ iy«Jro3er fatty aelda* 
( i t ) INH C^ylj^^latitft rtffigf^fy 
AEi9tH<ir taeHntqaa wtiia^ l« bi%lag appli«<l la 
fat ty aclda Invalvaa th» aHlft raagaiili . • fHa 
aopr^ fHsN i t baafftf on propartlaa of oarlain rara «artti 
- 106 -
e(mpl9V9« ani t t ie l r la t radunt ioa lAtU ttis o«ii»{>oiMStf« 
l )9 lat mvtmiamd, CHSKSOAI nhitt reaft«nt« (C^Kj mwrUm^ly 
tix^m^ tli» ''P^ i of Up td d«riiratlv«« tli i i i prorldtng 
e!?>Qiil'i»rftftt)r sMirtt • t r u e t a m l Infam^fcioa tUem i t liss 
M t ! i « r t a ft««itt pas»tbl@ to olitaiii* lleoautQ af tne i r 
nAtUty ta iiihtft protitn al i f iAlvt Ui^ n tuliatniit ial l ip 
inormfmm til« cMiOfimt af mtructural inftinidtiflNt tba l « « A 
b«i o^tatQ«^ f r o * ^'i mpmetromopy^ fr«qtt«iitly cmsvtJttiag 
efi»r>ttent«i! scilf t t i n g pmttwra I n t a f l r t t ordtr siwetra* 
n « i i v a t i v e i of t r m i f i t i t m ««ta l« «aQb « • •orapioet aad 
nirft«e<3'triiitm t i i t«r»st «lt t ) a tom h«rltta loo« p a i r t 
syeli ft« 9ic3fg<iii nmd iii(iiiQ« oocisl de rmis a n i f t I n ttia 
t^ lR i i l f««ls of j^rot^at ta tii« Yt«ri»ltir of tb ls l a t « r -
iMttton* Atlfiit}ola« for exan^ila, naraialljr aHaw daX/ 
ttir«« «tgnnl« tn tlKtir M^ »p-^istrmi tittt i n tli« praaanxsa 
of o^eM^Oftl sf i i f t r««^«nl» • • f iarate lAgaalii are otosarvad 
74 f o r tttff f i r s t inrraa Oii^ froti^a* rn« a^)»il8«tl«m of 
t i l ts ta^Hntqaa to f a t t y aotd* i s ttotn^ pturataod dy 
wtnaburf and f » f n i . ^^* 
?***) ^^ C'^ V t^^  ?»pectrt>!iOooy 
'^lasldattofs or ttt« istroetura of aMiaaP of t£i« 
^rnSuetn hm iMian s tHpUt ie^ l a ttia last fav jraara bf 
luT • 
f 3 
thm mm at C liiK 9p»9tritwe»py» the otMiMloal stiift 
13 
rnnfA is jR« st'td fisw for C »{»ttetr« o(Mq»aretl to oiiljr 
0«» tci pfw fdr it spttotrfi. I t appeitarn tHat t(i« n«tlio«t 
oonld l>« tumfut ta atraotiirfi detcralBtttian of l ipids* 
fiar11ettlnrIf of tlt« mittmtf of eoa^ouads nttti amn 
dtoi lar «trttetttrc9i tHnt other Jipeetraaief^lo or oiiriMiAto** 
frdphle sBfftftoi! w9>ild li« tmaoeessaftil* la addltioa* 
beoa^ft tti# onrtKm in long etiAin o^mpamnim wre in 
nialtur nflvirt}mi9fttff, ^ o f j l aaaljftiaal e»ti«uiCioa« 
eoiilil h» ««cto friHi t!i9 int«Q»itl«« »f tuo tp^otrai iiit«s« 
ileewntly TtillocA and viaiarax I4«v» atuctiod ttio C ?*4(i 
of iiaiioio aoiiia* All tHo laoii«rie Koto «at«ra aatt 
noat of ttia tiydreiy m^i 'leatoinf o«ta«taoiatoat«a nan be 
^istlRf^«h«Hl and ia#atir i«d by tliair **€ apootra* 
ri««oaflitly| M # i raaolatitm* aatoral abtatdane® 
^"0 mn. Sumatra of iataet viabla aojraliojifta Unira boea 
obtafna^ by fotiriar traaafora tacliai ittoa* ffcia oartiiMt 
t3 pttlaa f o a r i a r ^ traaaforn ^ H tae&oiciat for naature-
wtat of l o f M t plaal tlaaoa hmttt iMiaa wad for tbd 
oUnraetarlvntloft md aatlaatton of fatty abid ea«i^0siti<Mt 
In a9a^a* rhay bar* aaod '^^ U IMK taebaiqiia for tba 
a«tt«ttic»n <%r ltfiftll<iale aatara in Jgt t^aoalotaa mtwi 
oi l fsnif bt^e al«o abown t^o trana eonfigaratioa of 
- ion -
t«a|ir«Q9|i| HfAroty o t t r i U aotst/ of efsaoll^ltf, 
Tn r«e«iit years ««• • upsetr«Mi«trjr (US) lias li««a 
«t4«l3r iiQ«»9t«4 M one of tlitf «a«t vaiiit^ls »A6 tkelptvkl 
t^tAmi^mtm Mvatlabie to thtt ortaaio ^uittlats for tnm 
ttruetttra <!«t»r«tA«ticia af on cTar iaeraaaiaft var&atjT 
of Aataral pro4iieta« A wt<t« variety af nalaral antl 
sfotliatle f?»ttr aai^a^ oMoalljr ia the for« of tiia aiattayl 
a i tar «tarivatlV8a« hmm li««a at^iliad li)r waaa apaetrc»«atry* 
Uaaa spaatr metrjr ia ona of ttia faw teoi^aiqiiaa wiiio&t eaa 
provida dafialta atrnotstral tafaraaiian fro« aiiaata 
(|«i«titttia9 of ae iar la l * la raoaat jraara* a nmait&r af 
rafiavs HtMPa ^men pi^liaiiad on aaaa apootroa«trie 
anplloatlons of fat ty aeida* 
t«otig ciftain at tart ara aaally tdaati f iad mud 
turw eliaraetarl 9;a<! W a prcMlaeat Molaoular loa il^*^ 
liooSI aitd il-4'l togotii«>r aith a aarlaa of loaa of gtaarai 
farati lajfci igO^CCca^Jj^*, T!i« tiaaa paalt at a/a U 
la d»9 to ^oUsffarty raarrmisaa^tit* 
• 1 ^ "• 
fhwrti mrm no toms that eaa be us«d ta loentc 
tli« |i«i«tti<Mi af 4i}{ibl« tioad vihieb proliiAtjr « l f ra t« 
i»li»fi t!iotei*»I» i « lontxed. Douiile dond po»iU<M oan 
liff <t«t«railn«4, ^ov0r«r« i f tJi« uasaiarDted ««e«r« «r« 
f l m t fionviirteiS to suitatilv (l«rtvaUvei« 4a«ii tisest 
n«tlio«9fy tti« i>ro«»dtfr« of Mstfioior ••ret ir«U oa«-ii«Mir* 
ettratioa'*'' n«8 to«fi rii!>orl9<l to lio oiaploi roUiOito, 
ra^id m^ orm bo aaatjrtot) botft hy 2««->llqitid efiira«at»« 
fr«pliy (au:^ aii(f oo«i6tnati«Ki of ga« ebroaoto&rapUjr-a^M 
a ainpte nioroprooatfara of part ia l oigraoniaratioa to 
looato iSo^la b«n<3 ta poljranoie fat ty oatars* ^aaaraaoa 
and eo«*oriciira liave dfaaoaatratad that a«re aaaful 
raaalta iM»taiaa4 wltli MUdat and parti oolarly pyrroUilida 
(Sartvattv^as of «<»io an«i fsoljrtiaaatoratad aoiiJ ««t«r»« 
mi Sroaica m^ ecMvorieart htivm atadied tda ^ of 
tha dartvativao aollalita for OO-HS* OoBMaot m^ iUaau^^ 
limra aaetf Ga-ifi for strootyra £l«tar»iaatioa of poljr* 
imaatttratad fettjr aoiiit (PUFA) imd ^mv eoapared ttia 
frapii>iltiitl4iii pattam of varioits clarivativaa* }i^ oatt 
alffo lia itaad for tlia at root ora ttatarolBatitni of 
etoii|uiata<f floiflila tiamd* 
- 110 -
nmnn i j i«eir« of ao«t}rli$nlo fa t ty miA'A AMttrs 
k« »litfflii0tl fejr iS9iir«rtiiii tli#« to ay l t^ lA itorlvatlirtfSf 
•twit M ttii3rl»aft K«tat« and to isoavrie k»toa«« forttati 
!>y •ddUttoii of flt«rettrt0 ftovtutt followed hf «aid 
hy i ro ly i i t t 
I4ic4i tile wamatttratvd {fottpotmdii^ojfoloi^rt^eao 
wni^M «ro vnrr osstiiiilo oodar elvetrcw lioiriiardtaioiit ati4 
thw latmariM to « stlxtura of laoaario alKaiioataa* tHe 
er9l<»p)foptm« aratMi msf hm f t sad by a altaaaoal rmmtltm 
to • pra^mtf tiaaally a alxtort i^ioH «aa ba idaati f lad 
tiy aaaa aD^etrowatry* iiydrotaaalyaiiii oxidatiOBiy 
fiT 
raaetlon lattti »tttt«BOlle Rl^ j and Aglfti^  watbaaol 
t rant ad d«HvettlT«a ara ttatinlty uaad for tlia poriroaa* 
i««ti»i Mid ao-workara Hare staaied anaa speetra of 
a iiiMAar of fa t ty aottit^®^*^*® and tiiatr dariiratlireaP*'"*^ 
P f i l l U p o t t ^ j | , * * * * li«y# rae@atly atudiiMl (0C-4«d) 
baliAVtoar of aaTarat l<^ai obain aldatiydaa and th%ir 
^)«4iotftyt «ad <)«t<^atytdiaotteylailyloiii»a« md btera 
•staliUaliod til i t eliaaiettl toatantioa of tli« aaaodiflail 
ald^Hydaa is tfita aoat antiafaetary praoadttra for botb 
it|tiiaititatlva and i|uaUtatlv« aaalyila of tliaaa ooapotatda* 
• I 4 l -
»lor« rseaQtljr l ip id AMISS Mp«etrmi«try {IAS t»««ii 
rsvfsved by San «i^ iialac«i| 'Jdhim naa ^t««h«isii» 
l»«t«r A fitnriltr of stadits novo tHisn Ma4« us vsriois i ip id 
etasset li«eaiist of ttie 8 M « wltii nHion o<mpl«x alxltirft 
«ait ki«r ««|israt«il a«4 Iffsatifisd @^&a in ssir^ttsly sstall 
(ftiaatltliit* fhn* ths eoMplex n«ttural sad 9)mth«tie 
tttxtams utiieti ars irolnttl® eaougte for GC* art suffioienlljr 
yot^tt l i ; f«ir ^^ Mialsritit and Ihmin comitnimdu atilaa ar« 
a^t 8ttff lal«atly valat t ta for GC««li m^lyia omt 
fr«'^ a«»ntl3r l}<» a«wirarta4 to v o l a t i l ; derivatiira»f aneli 
tm r^ Sy pyrrol!dlnet Iso^ropylidinaf^ aad aoatalet ate* 
A aMti*r of sttidiaa on aoloxidtsad fata nada 
ttaint QCoidS of T<4S darlvatiraa* «i«Nsaatly flalU dasarjilioa 
113 
Hiftaa SfinatroA^try ( fms ) nait sort iaaisalloa tteHaiqiM 
liffve liafftt d&vftlo|}ed wtiicu show prcNalsa of protiuteia^ ioaa 
ay«n froa bt^lilK polar l ipids to liaiC tlia fra«aoQtatioa 
114 of tU€ «9l«ealar« or qawti-aolsotilar ioas* Apart 
froMi Inw r f io lat loa aftas spaotroaatry (l^ Mjii^ , m » tooa) 
l i s 
a «or» apaeiftad teotiaiqiiat bl«)) roai^lution * »a«8 
Bfiaotroavtry {tlnUi a loaoa) iias bean datralO|)ad for ttia 
aaaitrata aaaanraaaat of ioalo taaaa to ebarfs rat io* 
- 113 • 
i%iit«riiMi lii&)#tUiii to mtmw ap^etrcMMtrf Aiv«« mm^M 
fliore <S«li«lI<(*^  inr«i«atloti« I t i» iati»4 for •trmrtttral 
• l»Bl<!iitifiii immh em tlat^riaioatlaa of t io^l« iKHUdi 
p«»ltHni**®»**^ and »o«{iiiiii«tio stadUii**^ . More 
r«ct9fitty (yj-as) • **^  tao&Alqtic ttnti bcita dgf«i4opiid# 
EraHahl imd i*rlv«»tt*^^ ti«i¥«^  tfe«artk«fi « siapU act^aii 
for tntftrfnelng llqtiia etira««tOi^rapi»y vltb a««9 8|i«otra« 
seafiy far f8i'^l]r»l« of Upldt* B««i<l«« t]a{<««« tu^ v radiie* 
tltm of 9liHe>troii Heint ^iiergr la ordar ta l i a l t f rag -
»4iatRtton« m^ mmttmtm^le loa ttt<!liaina« for tiie 
utaeidatf on of apealfie ^mtltaajra ara iaaraasinity amid* 
DISCUSSION 
- iU -
t« enntlntintlon of th9 wwlt on ««« fattjr wsld 
<l«rtv«tlv»« earrl»i9 o«it In a(atbor*a ti^arfttarjr« i t is 
e«>fi«l(ter9d[ of M(iftd«ttti;« liiotogl««l ami liitiuntrial 
t i t«rff«t to »3mtti««is9 l(«t«roo3r«rL»a rr<Mi nighar fa t ty 
imfd«0 th» atraotural nodifleatloa of a fat ty Mild 
W tnooriiiirattoa of a fiataroe/alio r la$ In tlia fat ty 
Mt( ! ehain Is axpaotadl to aaliaaoa tiia i^iplioatloa af 
fa t ly ael(! 4arlv«itlYat« Keaplni; ia vlav t^a inpartaaea 
of HatartieyeUe o<}»ipatM<ls, tba fat ty Uataroeyalaa 
eaint.iiiiilaf tba {}|o«aliMaon« ria^^ aystaa wsrm ayntiiaalaaa 
f m a oC-hydyajcy fatty act (fa* tiia atti^r ttaterooyelea 
eoatalminf tti« avaaoUdan*, oxaioUntiaadlonai tdieaalldlaana 
an<f tlilaaoUdlaaiflona Hag ayataaw v^ra ayathaaiaail from 
pCo r^oato fatty aaidt* 
i*r<»aarattoa af oC^r^m^ r^itty Aetda ( aWUaai i .a ) 
</*^<irrmtnMtliHi af piira pala i t ie (lia:im(Saa«Bo|o) 
mifi fTTWfa)t alaarlo (aotaDaaaat»lo) mU [tXtVlii) 
mn€ lii^ania (dcHiaaanoio) aoid (iC^WIe) naa oarri«d uut 
tiy »jfiag rad pti«>sfifiortt« aad iiraalna» f#llo«iii£ tfta 
praoaiara af Patniiata «i<l Praataalk {Sahaaa - I K 
- lU -
1 . Br„P 
Br 
^f^^^) cii^-Caijjj^-iJa-cooa # C!ij«Cattj||^ ^^ pC»«CH«ooQH 
0(1 
(xXWIa) to (muciXa) t a » 13 
( i n w i b ) to {itxi lte} s n « iS 
(tictVIo) to (tXfillCs) I a • 19 
tile roiietton isrociaetft wmttm ory«tiilUs»d 
r*p»«fa<ftr t i l t tfi«r » • ' • ^y* ^oaex»a«ia«» fli« o^-broao 
f« t ty mii^m (itXWIIa,ti»o) rctpoadiad to Uellfttttlci t»st 
for halOien m4 a«lt«a at S3«Sa*9*C, tO««l^a aad 
Tt-Ta*Ct rwfffiootliroly* T6« <7<««rott» otritetaro of oooti 
MJlrt w«« fai'iortetf by l t ^ oUaoatal aatiljrait aaul tpaotrai 
• t«Hy of t t « aotnyl utter, the e«t«r« of o<.-4»r«»«o fotty 
II 
iMtf^o ttdil a ia l lor in itlioorptions «t 1143 (-£«OQUj| and 
^739 o«**^ (a«0r)* tiiolr "M^ t apoetra atiov«<t ao oaiiaiial 
- l i s -
fdfttnrfts xpmtt trom ana sigqifloiiat t r i | i le t at T 3«a 
wf i t^ «!!• «ttribiit«»d t(» ttttt |ir»toa atlaoii«ll to U-J of 
ffiii oCm^rtma fat ty • • t « r eiiala* la •auoti aatttry tli« 
slxa^t Qhnmtnfm^ at T 9»12 «« e dlstorttd t r i | i l« t 
(liit«giratiaf for tSire« pr«tt«Naa) ««s asalfined ta tia* 
t«tiilni»t afftfijrl protoas* th« a»t«r astHfl prutoas 
II (-.n-CKJJIjI) apf>«ar«d «• a slngtct at T 6«a# 
oCmi%rm9 fatty ^ i i i a ( lawxiaf l i fe) «9fi tr«at««iit 
vltH {lOtaaaliM lodlda aa<f atiisaqtiaiit alkatiae tiyJrolyala^*''^ 
ftnldaA o<l«toydroxy aeida (xiciircilatl»|0| aod aaat oCfjB^ 
ttnaattiratffd aeida {KtSQf ta^lbttt) a« stiowi in 3«liiiwi <• t * 
nia tejrdroxy mad oiiaattirataii anida mire aaparatad bjr 
«t t t9« gttl e«ilrMit (^ro«atofra{>ft]r* ftie para p<.«>lijrdro«3r 
antfla (XitWllIa«&,«} aaltad at ST-df^Ct dt^'c and i»?^ Q« 
rf»tf»«i«itlvolT« THa aiathyt aatari of <?CHiydrQjqr wsida 
had ali i l tar in bMida at 344a (-t^t) and 1740 wT^ {^^-^li^l* 
Tttalr Mn ttp«etra dlaiilayad n^ lunasttal ainnala «^art 
froti tw» algntfieant algaaUt ooa at T T,4 aa a t i i t i l a t 
ffir Hydrotrl protaa/"-CiMo^J-COtjaJ', avtiattiisited by 
nj>4atttf thm attoar at T S*9S aa i«i iwraaolvad aolt i j i lat 
• ,n.S -
( ia t«fr«t l i i^ for Ofi« proton) for aatlitne proton 
{«i6fl«(on)Ci)mi), Tli0ir oltMi^iital luiitlrsio oorroopmidod 
tQ tli«tr waltealajr formalne* TtuM^ tfeio oloswitiii 
«iiia1|ni»«f I» mn mn sp««trAl «iridotte»« «iipporto6 tlie 
fitraetaros of c<.i^jrarojcr fattjr aoldle am <^«lijr^rojQr{ial«itie 
(li«v»<loe«noie) miHi ( t u y i t l a l i <<«liydroxj^t««rie 
(Qetmdtmanolel noH ( ViiOtIItb) tmA oC-4ifdrttiQrti«li«ale 
(doeocmtoto) mid (tx;WIII«}« 
- t l T -
'1» .^yntHteaitf of hung ithfiAn it<|iBtttttt»«t e t t - anti 
I n r«»o#iit f»nrsf ths diox^leiaoiies ^«o«<ttii of 
th^ir .*i9iUttntloti «« liaot«rieif(«« oiici cli««at^«r«p0atie 
to t h e i r firQ{lt5ios4» r«W3® of a e t t v l t / t t\m Ineorporn-
t t >ti i f dlovol«iftoa«i ring into f a t t y subsltinoAt 9m«m«^ 
(f«9lriitit«, fho oC-Hydroijr f a t t y Ji3ia« ar« vap^ataily 
itsDarttwnt I t i b^iag 8tsirt la£ ni^iitiuicfts f^r t i i l« purpD«« 
Aft l l t e ra t i t re »uir¥«y riiv«als tbat no at^A typa of worii. 
fimm Hean <tcni» 'IKI th4»«» aeltils* I a th» prwB^nt •tuviy, 
long ch«ln «ali!»tltate(J c t n * and traa»«»2'"trtoblaro«ftttiyl«» 
41 «i»fil«aoa«s iisflT© be«a »yot»i«iil«»il ft&m oC'4iyiiroxf f a t t y 
R49lef<i of C^^f C||| Had a ^ ohala lengtbta* 
eta-» and frttqa-3«»Trie?ilorq««tnyl^»tetrad»cyl4ia«olaa'» 
fTTW?IIft) 
o<l-*lyrtro«ypal«ttlo «el«! ( K f W H I a ) was Haateti 
id th (Bli1or«l hydrata nn^ ooueantrsled iial!»bario «cAii 
f a r tS «la«it«*t, itia «oric«(l«{i() reaetlon praduet aiiosr«d 
tv^) ' l is t lnat spots <»» ri«i*, p la te* l^oae? of tiia apota 
- 11-* • 
f}r«t4»JK3t &n flitlen gel oolaaa ottr«MiAltf|;ra|ilile imrifiGa'-* 
ttdii rasolim^ tvito t«o prodtwtt {XUm^ M.p. 4S«'4$^c;t 
yt«ild - i O i ) and (XUn, «,p» 4a-43*C> y i e l d - - sa i ) as 
fftiovii In ieh««9 - I I* 











( t U l to ( t u n ! t a « 13 
(KUl) to ( tLlbl I o « 19 
(Xi*a) to (XUei t a « 1« 
(ia«Ia»li,«j 
- tli -
C>iBr»>tTiaiiittt)a of thy prodiiet iXJUa.) 
l«ltstflilii tnst r»r tmlot^n aad «MI oaAlynm^ far 
Cj^ rf^ l^ OjClg. I t s IK BpoetroM 9x1^ 1 tiitad •bserptina p«at» 
ftt inot it^ f^ it^f tiio, lara, toia, 1030, laia, loas, 
9909 940, <il3» 790 «i4] 73il ea'^, lii9 sb«ttae« oJt t}|« 
W^r^nfl grf»i»p }»mk'A «ad th« Kftpnmemom of earlioayl liaii«i 
at t!9tO OM tiifg«st«d tiM pr«««9€m of l^iozoliuioaMi rittn 
iB tUt! prodiKt (%Ua)* Tito pookA at liiO, 1130^ iiia» 
toro, tom^ ia3a» tota m4 1009 a**^  ««ro do* to (c«a :^) 
atrotoftlnf trmqimaw em4 tarn irilfiori>tlon poakt at 900$ 
S40^ 913, TdO aa^ 720 OM wtr« imalgiiaa ta (C2«C1^ ) 
atratohttti, ta Ita MH 8pff0trtai» taa al«aal at T 9.t3 
for tlirae protoaa ««• aaalpietf to aottiyl ^roop (^ %<"l 
im4 eliala nnthfteaa protoat aypaara^ at T8»7S» lo ttta 
AmmtimM roiian thara vara two slgaaio mt T 8«3a aad 
4«31« Ttia signal at T i»33 (iat9gr.%tin^ for oaa pratoa) 
aiipaara<! a« n trtplat iriitcti WMO attrlbutad to C«5 prot«m 
of tba ring* Tlia ottiar algoal at T4«2i (iatagratlag 
for ona protoa) i^poarad aa a dautilat aad It was aaorlbetf 
to C<»2 ring proton* fba apUttitig of tHa ttgaal at 
T 4 . H (lail Ha) lato doitblat indleatad taa loflg raaga 
• !20 -• 
w^^Uag lifft«««» C«S m^ O- i r i ag prot« i« t l iat «r« f|f«> 
9r l« i t t«d. T»i« d[9iisfl9td nut f t of tti« s tgaal f o r C«4 
firoton a l i o •upportcd tn® ,^'|f or i«at«t loa« fba«t t l i« 
l»roii«it ( i&a l <am t«i« l i««l« of IH m,^ Wtft data ««« 
n » t l s t « l » t«st m^ I t s aterofmatyais eorr«»{>€«idaii t o 
t h t fonmlf t ^ i8^^ i^a^^3* ^'^ ^^® ' ^ «p«etrinit «lis«qri^tioti 
6aa<f« i^fiitnr«a nt tS^1(» liOSt i l i P f lOiOp 104$, l i l i a t 
i S 7 , M ^ , 8 1 ! , S f l , f sa , «a^ T20 ©«•"*• the oarbnisjrl 
liiia*! nt 1325 ea inggettflrt the prasaaca of Maiealaa< 
rim ttt Cll«laK ¥i i l« mm a l t o avtiteat f roa tJha eliar«o-> 
tart tRtte hm^m at l l i l S , l i a a , imOf 1043 aad l a i a m"^ 
f ( i r (6<->^ }W2| • t r a t e f t l n i * ftoa abaorptloa tiaada at 93T, 
i44lt i S t i i a t i TSa ami rm) ea*^ mire a t t r l l i t t ta i i t o 
(C«i^l^) • t r ^ t e b l i t i f ra^aei ie l ts* f i ia aamsliMlve an^ip^rt 
r agn r i l n i the atraetura af tita pro^ast ( I M a ) e««« f m a 
^1? «i»iietriil ^ata« I t •hm*<t a d la la r tad t r i p l e t at 
T g * | 3 fa r ttiraa jirotona af tfoa l^nssiaal aatiNijrl gra<^* 
SHf> hrnn'i «ln«r?«»t at T §•? vs« a l t r ib t t ta iJ !.<» e^iaia a»»ttityl»»tt» 
<tl f i ta t Hi T 7S*i «»<a<»rf«d urn a t r i p l e t Atitt i t nasi ofloriUffid 
f'* r?-1 |if«5t^^*ii rtf tli(» r i « j | , rfi4» u p l i f t . t n g of t i i i s iil,4rti-«l 
f r ! t » It t r l n l e t wii* c«'J««^ by «i>-H«B«*»t me^tbyiftno p ra t^H i i , 
•fim C-;: r l d f »»rot':»n apptar««l n* a i l n g l i i t nt T 4 . 2 3 . i'?!* 
tofii^ rfftftfs C'lttRltn.i. bet»«iia C-3 «iid c»5 pra tans m-m aot 
oll«ffrv#«1 t n l t « '<Hn sri0fttr«i^» iUt« lt t<i io«t«tl t h a i C-2 aa.1 
C-5 3-<f>ti->n« ar# not j e | j i - b'lt ta«y b© tr;^na«»artfjntoa» I r t i ja , 
nn tha t i f t t tn o f tti aad SMU data t t i t s t r u c t u r e o f t i i« 
*»hlofifit hytJrata s^ a*f «ftnc#otr)it»fl i iu l . fUi i r tc »o ld r«»a i t»a 
I n tfi«» fttrw^tf. ' in a f two fs '>«#rtc pr»»1actii w^iiofci m«rm 
• i " ? ' i o t « (t1.bf nnd ( X U b ) ««fr» I t e n t l f l o t i an ttie ba«lsi o f 
rr^mbufflon dut*? tmA »ii#»otral p r a p e i t t a s a« f o l t uwn* 
- 123 • 
Oti«ract«ngaU«i of the or^dmt itU^) 
9WitiilRln« siAat^iee n» la«)te«tt»d liy {lositlv* l}«il«t«ifl 
test* ^lii«f»ntat Moaljrsis of tint prodttot oarr9«i»oadt{i 
to t&« formulji C«(|ttj«C}gC:ij« I t s IK OfivotriM gcir« 
ftlHierfittoai at i i t o ««*** for C'H oxo group of tia* r ing| 
ti9S, tisri, i i to , toTo, tota, to«a mm lata ••""* f«r 
(8«a«c) •trot out Hit «Q^  9^0f ^^f a(i3» mo ma 7m m"^ 
for (C«Ct^) strotetitng froqooooiet. I t t MH opootrin 
giiro oli8rAet<»rittl« signal for t«r«iQ«l aetbyl pratoot 
Cmi^*! at T t«t mid ehnin ««tti|rtaafl pratow appoaraii 
at T §•?• 4 oaa prottm t r ip le t «a« otiaorvetl at t s,3 
wHieh wa« aaalgsat! ti> S<-d prototi of tbo riag* tHm protoa 
attaeliad to C'.a gov* a datAlet at T 4 « 2 C«foi a t ) * Ztia 
aplt t t tag of tlila aigaal auggoatod tlio loog rwiia 
ooopllag tiatwaoa C*»a and €«>3 ring protoaa tluit ora f t a . 
T^la data aatabUaiied tha prodaet (Xiib) aa j||f«*3-
trfeliloro««t&rl<^"*(i«vada«yl4ioxol«iiHl<-Ofia» 
^mtm i»«etroaatrr «aa fur titer itaafui lo ai^partlog 
tilt aaalgii#d atri»tttr« ta tba tMmm otf iaosar* flia 
«aaa apsatruai (P i t * 1} of th« prodtttt (XUi) gara liigiaaat 
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A i l S N 3 i N I 3 A l i V T 3 a 
• ia3 -
loAfl ( l i t ) * cut • 3)* (Mt ^ 4) and (ait # • ) • Tii« 
•traetinra r«ir««llag ptmlai ««r« irt»Mrr«d at i^/s 311, 
3^3f 388, 394, 331/333/333/337, 339, 317/319/331/333, 
303/399/307/309, 304/306/309/310 and miliar lo« «&•» pvaiu. 
Tlif fsmatton <^ f I sport Rat fratgaMeat Ion* li«« toami 
»fifg«»t«4l to dooor aaeori^las to tbe aaoHiuilstts given 
botev. fb»«« fragaantati on paibwafs arc tatttatlre 
alaoa tha ni»a apeetra of ap$irc^rlata dautarataiA aaaloga 
^m9 nnt hmn ax»BlB»d» 
Tite fragaaat ion «/s 3 l i reautts by tb« loaa of 
waaa anlt 117 (CCl^) fro« tba aolaouler lend* Tbe 
araoklag pattara of tbls fragpABt ion la »ae»a balov* 
®^3-<*^«3^l9-j^ - ^ ® 
0 oT 
CCIg 




THiii fraiM«at t(W i« (in« to t}i« I Q « « of onlorai -
1ir«ir«ta fron tli« «ol««ular ion m4 I t * forMttlon eoa bo 
nfKtvii lir t^e fdllovlog fraft«<»atatlofi {tatlivojr* 





* " \ / 
0 
ff/f 1?^  
Tht^ frac^ont loa rootalti »r tbo lota of aasa 
m t t t42 fv*^ )* tbo aoloealiir Ian* 
cff^-Cciig)^^- CH - c o t 
I 
CCl 3 
CHj-Coijjjjj- tjn • c • at 
- i:*s • 
Tha mma» ioa p«etk «t m/aa 394 ««ii li« iboira t9 
'^  * * * 1 v^y 1 
1 
C C l , 
> 
Thai* fr«i«»«t loas arn b«UeVttd ta arl«« Hy 
Y«-el9arftfv« rh« forA^tlon of tlittsa oHloria* ooataiaiai 
fragsiiat tmu ttao iNi ttiovfi to oeour as followt* 
3 3 13 I , , , 




mjm c^ i •» en - c • 0 
• 138 -
rfei« ror«atl«»i of ttiis frapieal iim mt^ rssalt 
tty ttiff lasv of hBt^rmyelto pmrt froa tliff Mi>l»eitlar ion* 
Ci l^^CI l j j ) 
«/s 




1 ^ t^taCi^ Og 
14*^5 
33S 
Ttieti« fraipMSl i i ^ i r««ttlt iif >3 •-el««rAg» 
ii9«or<!lng to tti« or««lclii( pAtt«jra mktma b«lttw« 
4 li l a 41 2 / . I 
^ - ^ \ / 
Cfl 
I 
' I I 
a-*ii a 
• / i 317/319/234/323 




en - c»a 
• i l 0 
OH 
C C l , 
th«»n frufMnnt t^^s ir« of i l la taoat ta vatae «»d 
»r« nroftably r<tr»iid Hy the slobHrfiiirty r«ftrriui4«m0at 
fin out 11^94 b«to«« 
- i2*< -
>1 4 1«J J I j 
I 
CJCI 3 
-CH^-K a i ^ ) j j -GH.Ci lg 






Chiir«et«ri««ttoo of thm nrwimt (lOiHt^ 
ftim nraiitiot (KUIb) • • U t o f at S3«8a^C resi^ottdiid 
tn l l« i t«t i ! ta ti^tt intiiesitlng t t i * prii«tae« of ftalog«a« 
I t « • l iHi«atal i»i»lr«itt iioeawat«<l far tHe fotriiula 
^30^3S^3^^3* ' ^ apvotrttt of tht« pro<ittet Indleatwd 
iiticirtitioii D««kffi at 1^39, 1J>I» 1120, iJ9a« ia4i l , l a i a , 
^: |7, 910 , S4Q, SSa, 320, 7S0 ftad fao «ii*^» Tht p«a«. at 
1SJ5 IMB"*^ »fiaiwid th« f»r»ifm€Jt of a omrhimfl f ^ c t i t m * 
The pmnkn at 1200, l l i O , iOdO, 1040 «itd lOiO ««r« 
M t i f i i o ^ to (c«o<4;) strotchiiii^ vhlift tte« aliserptioas 
at §37, ! l ta , $40, S33, Sao, 7Sa and rao owT^ mf 
" iM " 
fittrl!itttfi4 tn (C-CI^) «tr«te{ i ia$, f b * ifilA tpeotruM of 
th is prodMBt «ho««d • l i v t o r t e d t r i p l e t mt T »»t f«Mr tae 
turnt iml SAthrl protonm aitdi a 9 i i n « l at T i * 7 for ciiola 
eicttliylwRff firiittms. 'fli« 0-S proton af t«i9 rlitft ai}p«ar«d 
At T 3«S3 m n t r t p U l «a<3 a a t n i i a t at T 4«2 •xdinitwd 
the C«2 rloK firotdq. r t i * long raane eouptiag Hatvttaa 
C-3 an^ C-HI prot«ic was nat obsorviNIt thus I n d l e a t l n t 
t lm nlisaaiie fi»f at a but pQititiljr th<* pre««a«« at tr i ioa-
ort^atntton of tii««a protoaa* 
riia »«»a » p « a t r ^ (^tft« 2) af tlia prailuet i X U l i ) 
S«v« fitfHeat ion s^ aekM at a / t 43i/43<J/43V43A aiiioa 
eorr(»«9<ni«1a<9 to sKilaealar lan panic (si*)t (ai* 4» 2) t 
(^ t • 41 and C4t • • ) • Tiia atriiotuira ravaaitag paiika 
wara ^aprvad at a /a 311 , 2Sat a&6» 294, a 3 i / 233/323/ 
3Sr, 335, 3 iT /2 t9 / a 3 t / 323 , 203/2^)3/2a7/a>», 204/203/ 
!;p§/310 nnd otiiar tow «aa« laa pa<«lta» tha gaoasaa of 
tHn Iwportnnt fiaalca itra a l « t l a r ta thoaa d^aorlbad f a r 
tfi« tifm^nimfS (XUi}« tH» r t t l a t i ra tn tana i t i aa af a l l 
tba rrafai*nr lona gtvaa itera W9r($ greater than ttta 
,<!;tff tana«r (C!2i). FrcNi tda faragalog diaaaaaioii tlm 









































































X i l ^ N ^ l N I 1 A I 1 V 1 1 M 
- 13a -
q i j - •«<< traof'-2«rrte^tlor<»ai»ltirl''3t*€tco»yldio«olaaHi«» 
Tn« aellon »f Qiiloral tiydratt «ttd aalpbttrie aidd 
•n ( t t W I t t e ) r««ult«(f l a tti« forafttion of a proattot 
wltleli on frm!ti'ta«ti«ii} 9V«r i t l U c a i;«t eoltittQ eftroaato* 
grm^r | « re tva T i ^ ti(iiiog«iia«i« proiueta* Tfta Ty2 
aonttora^ frmotldaii u t re ooalilatd Midi rcafcir^aatograpiiatl 
tft girm ptnra naiiplfra of C ) U J 0 , - 9 O ^ ) ail^(lUilOt -^50%}* 
^ o 
Tfila prtifiitet ttoUlag\S9«4f9 C gitre j^oaitlva 
nettstnlQ toiit m^ on mientnnnlfni^ i t vaa fooaci to 
oorraiifion^ to tbo foranla ^j4'^43*'3'^^* '^ ^o ^^ apaotrtta 
«fi99e4l tHil Rb»nrptton tiiMi«!a at i s i a oa fo r ( r i n g C«'JJ| 
l i t2 , tt3»t t i io, lOTO, 1043, tasa aatt lata m"^ for 
(awi^) atretoniagi 9JO, iiio, 913, Tao, Tss aa4 Taa w*^ 
for (0<-Ct«> alr<ateiilnf* In I t a M"A apa«itraa, t e r a l a a l 
i tothrl orotoaa aiipoarod at T 0*1 aa t r l p l a t and elMila 
mttttiiflmn protons ««r« o^atrffd at T 9 « T aa a a inj | tet* 
A t r l p l o t at T 9*31 aaa aaerllia&lo to C»S proton aaa 
ttio fioulilot at T « . a 3 CJ»1 ilx} «aa ^itritotttad to ti-a 
larotOTi of t!i0 nai« Th i^s, an tii« b^alo of Id aaa mn^ 
efatn the «triiotiir« of tfi« pradiuit (KMi) «%• torttulatcfl 
a« oJJ|[«>3«>triohlor«Nt9tityl«-S<-«leaa3rldltixolaa«4*ast«« 
fft# o<Mipioini(l ( iCUm aioltiag at fiS«d6 C ViOl 
ni«t]rfi«<i for ^«4^43®3^^3» ' ^ * '^^  ^piHitritn afeioiNKi « 
tiand at l i M oea * for oiurDosyi ( r o « ^ | end tti« liaaci* at 
t3oa, tta»>, lass, ta42 aod taia ««i"^  for (c-o-a) 
• t r t t f s h l a i . rtia atoaoratlait tumiln at §3T, 9 t i l , ^40^ 
934» 333» TSS aaO Tao « • * ' vera a»tigii@d to (C-^ l^ j 
•tratelitnir f r a ^ ^ a o l a t * WrwtHnr eimrmetutiMmtioa ot 
thff ormet'Mit (Xt«ro) ar«a alit«lii«d flroa I t a ?<MH •{toctrnta, 
THft t t f R a l oHvarvad at T 9 * l l aa a d i t tar tat t t r i p l a t was 
fiwlQf t a t a r a i n a l iMtfivl protons nm\ oAala aatttylana 
| i rato«i iw»r« fflinad to h« oeatra4 at T d.T AS a braait 
R l a t t a t * I t r l | i l « t fit T 9«93« in tagra t lng for oaa 
pra tmi | wnn Attritotttabla ta tba prataa attaotiad to CHI 
of tfi# r t a f , A etiarij a l n f l a t at T 4 , 3 1 f a r ima protaa 
aa« d^ ia to the raaalaloc U«*2 pf**tait of ttt«v r l a t * naa 
!I4H «p«Qtr!t)a (1t>i not «iioir aay Icmg rwiga oat^l ing 
l^ataaaa C-2 ait«l C<^ pratoa»« fUla aa^faatad tbat iJ-2 
m^ C«-8 firott>aa ar» not at» but pofttlbly tragif ari'gatad* 
Ttia apaetrsl data tb^ta aapported it»9 praddOtClLloi aa 
tr«aB»2**trtomoroia«tbyl*S'"oleoayl4l03P>ligi-4«HaBa> 
In order to tjcplala tii9 forvatloo af el if* AnU 
trmB itommrMf tH» folloiriai; oauntn of r^ aotlcHEi In 
\ 
tOii mi 
OI3G - S - H 
J 





^«-i*^««)«-^ - ^ ^ 3^ I'n 
(J viji ' 
i -^ i^ i i 
M a H I j 
0 a 
\ / ar 
I 
#!•«' tarf triK,f'3»Tr<g»tloro»#tiiyl' 
- 133 -. 
Mftiif o f t!i<9 oxm£ati'^<M9B nr« foon^ t o hinre «aaie 
rhof l toat t n i f l i cnny on nnlf '^rttwtn aiid atit loomrulf l iaat 
ft«ttv|tjr, 3,4-0va«at |d la«4tat i«9 ^a«««s« an^ l^«« ic and 
mntlei^nvuli innt p r»pe r t l «« vi t - : i U t t l o i iypnot to a o t i < ^ * 
t f i9 enapfittiid momt ir l«l«ly ;Jii»<l i n tt i$ t j r^t^WftUa trtimtmoai 
n f i|>«til ts^l <?;illcp«y« I n vl«>» d f tue lapor ta iMe <it 
tHeie eo9i|i^)«ina«« an Att«!9ipt )iAt t»00a and* f i r tU9 i iyntUesls 
a f Ions o^.'^ln MUbttltcttft i ! axaa(»li>1miea ami ax«xoU i i n « -
<llGme» trnm oC-broiao f f t t l y ac l i J * , liri# svintir pro 'nota i 
fo ran^ du r l tg tH9 eoar$i« of Ihe r c a e i l o n ttiwe &i»'-> b&via 
^?#aettmt o f ^ - 8 r < m o a a U i U c . m d i X U V H a / » l t t i Uraa 
»r»n iin4 Anh^iircitiM t o ^ i u s jiefftAto i n at i t^ i l i t tc •l i i«»c»l 
for 14 Urn* t U * « « i ^ l a » t t 9 i i of t(t« war i ied i ip roae t ioa 
pi*»^iuet ri»v«/<il«tf tbr«{f t t ia t lnQt t p o t t . On f r a o l i o a M t l a n 
f»v«»r !8l1lfj« ffl oQlmm otir«Mint«A»*Rpttyf ltor»e jiro-ditjcti 
(T t ^ f l i i , — 7 l t l , C tU I I l a , " - 1 5 * ) fMid ( X U V f t j - t a * ^ w«r« 
- i J i • 
iybtii|ii«i^ tm 9$invn In j}eh««« • H I * Tisiv i iUmtlty at 




HgS • Q - 301 , 


















( t U t b ) t> (tUVfi) t a « 15 
CtLlt«) t o (fUtV«» I a • 19 
- 135 -
Charaotfrlgatton of tai« major product (xUIa) 
The protfODt ( l U I a ) aoltiag at 6t-69*C g«va 
aatiafaetoiT aieroanalysls for i^fH^ '^^ n^a* ^^* proaaaee 
of aitrogQA and a nogativo Roilatalii toat for balogeo 
giTea hj the produot aaggoatotf the proaoaeo of ozazolidoae 
ring la (iCLIIa). Thla waa also arldoat froa the oharao<-
ter la t lo IR b«ida at 3240 and 3iS5 (>NH), 1680 (G«0), 
1596 (CMIIH), 1140, 112S3, 1010 aad 1071 ea*^ (C-O-Q) 
atretehlag. The HUH speetrua of (XUCIa) ahowed a algaal 
at T 0.1 for teralaal aethyl protona and a hroad alaglat 
at T 8«7 for chain •ethylene proton a* Another hroad 
alaglet for two protons eentred at T 8*34 (ejctlngulahed 
on addition of DO) was aaorlbahle to two protons attaohed 
to nitrogen atone. In addition to these slgnalst a tr ip le t 
at T 5.81 was attrlhnted to the C-9 proton of the ring* 
Thns, on the haale of elesieatal analysis , IK and JMH 
speetral data, the aajor prodmt (XUIa) waa oharaoterlzed 
as 5-tetraiieoyl«»2-l«lno«4-oxaxoUdone. 
CharneterlsatlOQ of the nlnor prodnpt (XMIla) 
The nleroaaalysis of the prodnet (XUIXa), n.p. 
96<MSI7*0, oorreaponded to the noleoalar fomnia C«7^3«''^3* 
- 136 « 
I^ ^ i f inetrwi or tho product shovctf iA»or{iUoasat i;^3i) 
• I 
Ktfl 1790 « • fur r ing ear&oMnyl ft iaetlai i** fwo otUer 
oliiirwRtiirtfltlo Abtorpttoa* ««r« 9l}a«nr«d at 3jlia and 
3190 e«*^ for >»fil ttOl«tr of tb« r i a g . tn tt(l<iitlaa to 
th#««9 »li«or0tfoa l>«iid» iper« alift«rvc4l mt 14SO (C«^ji» 
I t f iS , l t39» 1139 fia<] iciro tmT^ ( a - ( M : | • t r c toH ia^ . 
AtfffltlflRtal tnfoniatlfMt vft« olitiiia«d froa i t s Jii^i sp^etruw 
wHleti nhoiMifi a »li9pRjil nt T 9 « 1 3 for t«rtt ia«t n«thyi 
protons ant! a tiroa^ t lng lo t at T S,72 for oliaia ii«tiiyl«ikc 
protoaa. TNe protmi attaeti«d to a i t ro f^n van oliaenrad 
st T i , 4 a« a t i roi^ singtat niiieli dlai^pipaiiradi oa addit ion 
of n^O, Anotritr « l f o « l aa A t r t p t a t at t 3«6S waa 
oilaarred for C-5 prototi of ttia r loa* 
tn atfrJitloa to ttie IM »Q4 m^i datay a 9tmy of 
ttia «aaa iip«etrtMi (Hg^ 3) of tha prodttet ( X U I I a ) g&rn 
fartHar alrf to i t a efiara^torixatioi i* t i ia ataaa speetruai 
gmm higdeat Ion paak at a / t ^ 7 whltsh aorraapoadad to 
taolaeatar l o o . f^a atrttietiirff ravea l la t l>oftiK« «ora 
oUaanraif at a /a 394» aS3, aaA« 197, 138« I H , l a u , 101 , 
71 ana otb»r low ansa ion paaka. the fanasaa of t^aao 






























































A i l S N 3 1 N I 3 A l i V 1 3 « 
• IJT • 
mf^ yi< f^4^ ^y 
TMiw trm^mt \mk mfn 394 wm li« ofrtalMd Hir ihm 
tmii (If «<«»« «ialt €3 fr»« tti« aotAettlar Ion* Tft« ionitt 
»|i»elM «/x 32A tt«r te« ototaloffd i>r tt}« lo«« of earittMi 
«i«toid4« rroa tti« t«Ni n/s 294 M slioiris li«lov« 
II 
ciijj-(cirt Jjg-OH • a • 0 ' • 




r)f 0(1^ froiR the parent AolvQulfU' i m * 
- 1 * 
1 ^ I 
II 




ftie frai|M<sat ten «/s 19T «iQr bo (t«rlv«dl frcMi tU« 
sotitenliir i»a lif tUt li»t« of lietffroofQtte part of tb« 
II 
0 
1 -^j" a'^^^a 
- 139 -
mf% 133 
TMw fr«g«**at Ifin iirl^iislir Y-«l««v««« «t fo l lows. 
Hjij-Kca^JiO-^tta 










t I I 
fl-*0 FIK 
II 
^ / s 114 
- 140 -
Thill rrag«9iit loa Is tli* r«tuU of MftLmfferty 
r«itmiai««tnt • 





fb<i frapMittt ton • / « 11)0 ^iM to c^-^l««^«g« la 
l»p9rt»nt at t t •itpp«rt« ttte t tmetur* of tit* protiuet 
( tU f l l i i ) * 




CH • C M «I 




- t4t • 
ItMif etiAla atd«Hi|r«4« aoieotil* tr^m tita «ot«eular Ion* ffi« 
t»ii«9l]i of this f<^ 9tm %m 9b<mit to oemw mn follons* 
II 





Ifi art fr«Mi If? 9 M9 tm^ Umitm 4 at at, ri«"tte«r n^p^rt mg^diag 
thti «tr«etiir» of tli» r)ra<1tS9t (XLliia) wm otttmim^ ^f 
iiei«! l}srHrol!r«lt of th» prvduot («4Xii) (SOUMI* « t I tU 
Tt «at f«ran<f ttitt tfc« prodiicrt (iLUIa) on tiweitliii^  vltfli 
illiitff ?i)rdrai»bt9rle ii«ia rvstflttd In thw foranttiKi of 
tHe |irc}4ftt«t fKUflii) auggMtini tti«raliy in* r«|ilMMi«ftt 
fif t«lfi(i groitp by ax» iranp fiurliif tli« «i«ttr»« of r««ietioa« 
Tfie hf<ir9\yn0A pr94mt «i<! tii« prodttet (XUIIai ««r« 
"» 143 -
•*ip«rttt|t4i«tbl« anil tUmir rus (m4 i;o«fl*C tAi9m»a nu 
Mtfrnrenem* THitt«» thm «fi<»eirsl data ooaf l tw id tms nlaor 
0ti«rmjt»rt i«tt{Mi &f ttt» wtiigr p..fqf.t»f ( X U f a j 
• iMumt^ t eiMipOdition fi9rra9pr«>{i<it«ii I d the immalm 
biii4« (It i i » i , t uo , tcmo loid iost) wi** for (c-«i-a| 
fftr«tisliiisi fr»(|tt«iaelirt* f l i« Atisorptloa ^ma at 1740 mi*^ 
mmm ehmtmtmrlwtie tar ll«te«t|pt earliiKajrl* ffeMt aii««ne« 
o f >W liaadt Mi4 t l i9 atpp«ariia<i'« of mvtfl etutUmmfl Uem4 
in t l i» mpmtrrm tug iat t in i tUt prodnot ( l U V a i »• M»m9tfl 
^ftr lYftttva a f tton e^Mpona^ Ci;yr i l«|« I t s MH t^aetrint 
wii« fittei t t i ffivaYir of !l««ottt|rl dor lvat i i r * ^ « a t i i a a 
•liarf) a l f i f t a t at T7«S2 ««• aaeil l ial i la ta tbraa protoita 
I I 
©f ( ^ - C | j j » cittetr i lgas i l * oiis«]T«tf vara at T3#13 
(a dt«tor t t t^ t r t p t a t f o r aat^jr i p ro ta t ta i»Ts« i ( « t r t p l a t 
f o r €«i protoa of tl ia r l»g) aad T §,T ( « ftroail a lag la t 
f o r ^ a l n aattirtooa pr«itoofl)» f r oa a oonaldaral lo i i of 
tlia afH»etrsl datA» t t i t l i laor pr»^ifictt (^ lPi4Va> vaa 
eiiaraet«rl7.atf aa i<»tatra<!!aerl«^««««tjrl-3|4->oi'asoltdli 
- 143 -
ulttt ttrva «r«« eftrrt«4 ant taii(i«r wiaAltkr eofiftltlontg «• 
<l««artl»<»il aiurllftr* rii« otual wark — yp jrtftla*!! turmm 
im <l«plQte<l ia :iieii«a» • III* 
Thft produBt ( lUIH) aelttnii at 7i-73*C oo •l»Miiital 
«afilr«is ftorrAsptaMidadi to tli« foraola ^ig^^'fa^** ^^ 
ii9««tr(M nf (tUIto) tlKtwed «baor()ttott« at 3240 tmS aiftO 
C>V»)t 1990 (CO) , i fso (c«jm)f ttito and 1070 m'^ (c-a«i:> 
ttratotitai* I t s Win A{i«tttrtt« •xJiltoiCad atgaals at T 9 * i 
trlntat Itkt (anif tarMlnal (^3->)t ^t^ lirtfad a losUt 
(eiiafa - Cn^-U 9«34 broad ainglat (^ Hf C«JfU and >!«« 
<ttaaft^earad oa addttlon of D,1} wtl 3*9 tr iplat for C«-i ring 
prattns • ttitta« tha apaiitral data aatatiUaftad in* atruettira 
of tlM oajor pradiiet (3CUIti) aa S-^axadatyl-a-HolooHli-
9xa«oli(fosa* 
m» urodaet ( x i4 i t t eJ , a.p* ia-«t®€, tmrtt ft«Ua<« 
fftetofT Hi eroaaulf«i • 9orr«»p^oii^i«i£ t o tue for»«ala 
^tt^^dS^'^3* ^'^* '*^ spes t r ^ i of tu i f t pro^iMt sltoiivtt ttm 
Kbtorptt^n baads ^ 3 ^ ^ and at iS (> !«{ )« i i a » i»4 itm 
{ringi ^»'))t U i ^ (€««) , ll@a« l imi« i iaay t d i a and 
mfQ mT^ (C«'i«€| «tr<iteftia£, l i t M'^ sii^etriMi •x i i i& i£«t 
tfift ekar f te tcr is t ie «lgaate at T 9 « f t r i p l e t i i k a (ddg 
I«r«t0«t CM3**^ f ^•^ Ce^fiiA '^^'^h ^•^ tiroad stAslet 
O m , •iittagitl»toi>« m mmitim mi ^Ji) ma a,? t r i p l e l 
m 
c;«ii prmmk of tfii« r t t tg* (Ms tti« ti««t» « f tti« r»aa l ts 
i>1it«ta»(! fr«i« I I I mA mn^ t i a ataor prad i^ t i i : u . i l l i | vm 
tutmvCimtm^ m S«^9«fi(lat3rl<-3f4«N»vaioll4laa^ii>a«* AcMlttiinai 
•f ippart t 9 th i« ataigand ulrtssttira mmm olitataail Hjr msdd 
ftydmlrflla of tft« auMpauaif (XLI l l i I ta t t o prodost (souiltb) 
(:9etie«#«>Itt}tt f t ia njf i lrolyiafl t>FOt}^et aa<S tHa n ia i i r 
prci#a«t C ^ t t t f t ) nf tl i« r«iH»ltfl0i tPtra foaad idaatlaaJ^ 
ta a l l rsapaats* 
Tbia {iraditKit sa l tai l at 9 9 * i a t l \ m4 l i t a temata l 
t r» i f f «oe<»t«ita<l fa r t^« fara i t la ^^t^M'^^^* ^^ ^ mmlymlm 
- 14« -
n f ih» pro^ttot (Ii<IV») i i idleatttd th« 9mfUmiyl fr«qtae«Q&«« 
at 192^9 1720 aail 1710 o« • f i i« Mi f t t r l i iArboeft ii««li 
««« { i l i t»mid ftt 17413 asT^t and Cc«^MS| a t r t f to t i l i i t At 
itao, i i i s , mm m4 torn mT^m k fc«a«i m% um ©«*** 
mm Attrt6iat«d to (a-M) Mtr t t te i i l i i i * I t t Mi t wp^ottem 
• id i lMtA^ t ^ K l iae le at T i « i t r i p t t t t Uic« (%i» t s m i o a l 
£M3-)t 8»t Ceb«lii ^M^^h ^•^ « i i i i l » t (3H, -e-C^g) mm 
9»S t r i i i l f t t Cc- i ^rot<«8 of t!i« r i o g K f i i« «a«« »p&etwm 
CFtf« 4) of tlm proiSaet (XI4?fe) i « r« toigto#«t ioa poais 
l i t n/s 3«7 Ha t i i« i iolvQiit i ir Ian p«Ali» f i i« atriiGtar® 
vvrttmUm P9mk» « t r« <^M«nr»4 nt « / i aHit 339t ^S^t 3^ff ^ ^ t 
nn^ t7Clt t41t t4S» IS$ l i id otb«r lo« «aM loa p««ioi» f l ic 
to i i t f i t | y« fm ia t f i t i i t i t i a prnt^w^m of tttniMi loaa «r« gt^m 
fellow* 
f/ff ?I? 
r M « frmf«eat tos r e t t i i t t bf %hm lorn of mtmm m i l t 
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AilSN31Nl 3 A l i V i a a 
- t4S • 
CI !« • C * - S H -









• ' II 
0 ^d-a-ca^ 
« / • 3 ^ 
- UT -
ru i i i fraipKiiit ion rt t t ial ts tojr ttee la«» o f Mai# 
QRlt 43 trm tHe aolsoul i i r l ^ « 
•* a t i l 1 I A 
l^ag-i«o 
fJw^-(ciig)jj-CH - a*o 








fU» r r i i i«ei i t im resul tM ^ tli« loss of Gii.^ tnm 
t h t parimt ffiotiiettlar Imtm 
-It 




ClU-C€tlJ-_-CH • G«tl ' • 3 2 ' t5 >y ^ 
I 
• l i § • 
r i i0 i^p«mrfMio« of tltla fra(pR«at ion e«ii li« tt^wn 
to wmnr im (ieptot»«) l»»lo«» 




^;a n - c - ca-









rrttg««at Itm I s p 
nu mhmm lifflow* 
/ - — V 



















09^ « 6H • an • o«a 
•* I I fi 




•iiiii y II l*'iiB 
« ^ ^ — 












g - C -
/ 
&/n i i 3 
m 
• 150 •• 
SIJLMM 
Tha fmipaiit loo «/s 143 SIM b« dNiritr«i fr^ tfl tii« 
ii«iteeular ton tisr c<'^lmmmg; 




II I f? 




ff/iffii t ^ 
THIS f rapi«at t«>a t« tkm ms t t l t of ^««l«iNrag« 
fthOiiA f r« f»enta t t« i i fimtton^y e«Mi 6« s-iiavii l a «e«iir »« NilOir* 
to ^ - a » aa. 
\ / ^ c 
II 
m l-«3-<®yi3^«| 
I I K 
« - • « S • C - CII-




- tsi • 
Tram t%9 tOtw diftauMion, tit« vlsdr prmtmt (Xi.lIIli) 
wm9 eftarMtiirimd AM Il«li«)i«d«e}rl«ji<««e«t/l->2t4* 
oviivoll at iittdl «!• • 
^n^%^^ of o<««r^i>»^hyn|^ A?|d jX^yMff^ f U ^ Uffft 
tr9«iiiiAat of e^<-liroao^ffli«ate ««i(l (iKiafUfll wittt 
(tr»n md anbf(lroii» ustittm fte«t«tfi at (S««oribtt<S «arll@r 
irl«l«fiHi ft sajar protaet (XUI««— TSi) and two «la«r 
firii^iiets, ( t W I I e t - i r i ) imd (XUV©,- ta* | , »« sti«»»it 
tn Sf!h««o«tII, 
CHwmctgrtgattTO of th«i mmior arodiwit (XUIo) 
Tit* |)ro«}9«t (XUIe)t s«|i« Td-7?^a^ on •l i^^atal 
«n»lr»l« isorr©«ifio«d«J to tfti» fomalii "^V^AA^^^'A* ^** 
1^ 7 Af^frtrM »lia««d eMmrpiioau ttt 3343 Mid 3184 < >Mll|t 
ISSO (€•<))« 15% (Catti), 1011 aad tOfl M*^ (CS-aM;) 
dtrvtotildg* M9 »pn9ivim of tli« prodtiet »lio««d til^iiala 
nt T 0 , 1 tr iplet tlieo (C]|^ «>)t S*? broad otusUt (otaalii-m|^«)| 
<}*34 Uroad ttnglot aoerlliaiilfi to tiro {irattmo attoolied to 
ttio ttltrogAO atott* ( >% and OwUbl^  laaapiraarod oq 0^0 
•tiak«}« ^«i»th«r altaal aa a trl{}lal at T 3*<l vaa aaalnnaii 
to C*S firotofi c»f tHo r lof . 
- iiZ -
warn oiktMinm'St \tf l t « mtmm 9|>e«triai (<^li» ft>« fli« ««i«etil«r 
1 ^ fi«iilc was ota9rr«i At a/s 390* fte* •tntetiar* rtir»«Uii£ 
1i«ftlc« iNir« laoattd at « / i aJT» 339, iaa , 381, 137, 113, 
lOfl, 99 wit! «tti«r 1<»» «««• !<»« p««dKa« fH* tent Ulv« 
fflimatt^ni «>f tlt»ii« fragmal toas h»m 1i«ea aitomiMi^ li«loii« 
rfi« fr^ipmat Imi At ai/ji 33? r M t i l t * ^y tkm l««t 
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• M H 
u. 
AilSN3iNI 3Al iV13y 
- 153 • 
tlioirA %«ta«« 
> • 
S 3 tS I ^ ^ 1 









Tli« frsgiSBiit Icm n^s 322 emt be »iiotra to oocor toy 





Vff y i 
Tfiin trms,9mmt ion i« ecNiprtavd of bydrooartiaa 





« / t 391 
3*2®2 
- IM -
THi« trmamnt ICM «m to« d«rlir»4 tr<m th« iaoieoiatar 
itm lis 9H9mn itelo** 
II 








ClI. • C * C « (} 




^««« nal t 109 ettrfiispoa«t« t o t t t * ii«t«arr«rt|r 
rm&Trtmg»immt l o o * 
3 a I f > a 11 
0 Ma 
II 
*aag-{ €ig> ^ ^«-ai«.ai 





THIS fmipo i i ta t lea I s &m to (^•eltt^oftt ac sttOiitt 
etig-Csiigjj^.^:!! -. c « 0 










¥tam th§ forngtilug di«ea^»l«»i t l i * major prci-.Sftct 
Sl i«r iw5ttrt i«l toi i / I f tft# wta^r Br&<-8n«t Clt^mejt 
«•!»• lc)t-l?J2%, InMemtmH I t ta te« «, aanajiitrofwuotw 
emspmm'l ©orri^tpffrttllttt to lit« forsuta *^a#43'^^3« ^^* 
f * «ii»»«tra?« «x^iJbtt#d hm(*9 nt 3210 aa«l 3t§3 (>J«I), 
t ^ ^ l an^ t IT^ i {ring 0 * * ) , 1430 (C-M), t l S a , 113J, l l j i l 
mm^ I'ITt ©• (C-^i-iJ). f l i# M» »p#ctrsir3 af tii« pr*,islaet 
Cut*!lie) f.inf«» eo?i«»l«iilv» l«fari«atl«»tt r f l i & r i i i i i i t s 
«tr««»tar©. I t ©s'aililt**** «lgaal« at T f * ! ( termiaal CMj*^» 
«l»t Cefisiit -C^^*^* ^ ' ^ ^ '*'*1« B^rtiai^rtuhud an i i^ i t lU#ti ar 
^Ji) mi4 5»7 (•4Jll»)» l'ti«», th# itrMiotsire of the ulnar 
3 I"" 
firo.ltiet ( I U I I I G I m^m mnia^linU^^ am a - n l e o s y l - a f i -
Qtims<>tl<fin«i^l9att« fu r l r ie r wii^port t a I t a stt'aeittrt) was 
a te l i tn r i by ««!;? liy«^roly«l« af the |ir«->$lyK»t ( jyUle) t© 
|ir!i«fttst {UWffo) »^owi'1 id isal loal t'UCf C<»-.fi#e aim «i i0ctral 
m, i ^ ^ 
rfi« protiiiot (JCUrVe) nvltcH at 10S<»lClft*C aiKt i t i 
filo««iitftl mtalyvif «orr«s{!i«ii4»i t» t4« f m i i l a ^^^^^^^4^* 
IK tf>e«triM of tri« pr«dii«t 9«lilMt»4 baadt at tsas, ITaa 
a i^ ITld OM"^ W^IGII aottid ti« attrlbvtad to t te r io^ 
earHonjrla* tha aaatrl earbaajrl band appaarad at 1740 as • 
Ttw baiida at itSO, 11«0, 1099, iOTO aa<t lOSO oa*^ vara 
attiiiitftad to (0«i>-C) atratehlaf vitiratiima* .^R apaetriM 
of tda prodliMrt l»«ai<i«a ttia osaal al^aAla a^evad two 
algntftoMt algaatit ana at T T.St for (CHj-f|) wid ttta 
a 
nt%mr aa « t r ip la t at T 5.a for C-s protoa of taa r ing, 
Qn tfia tiaala of alaaantal aoalyatSf lU nad mu. ap«t8tral 
data, tHa ainor product (XUVe) »a« otoaraetarlsad aa 
St ieoay l«>M-aeo ty t - 2 , i«oirasoli dl nadt otta • 
- 159 -
In order to explnin ttie foraatlon of tb« produott 
{Ttna, l» ,o) , (tLIIIa,li ,e} and (»AVa,b,o) in t)i« raaetloti 
of <7C-toro«o fatty aeida (XX]Qrna,li,o) with ttraa^ ttia 






HM • C • !m» 



















(TUTa) to (xLIVa) I n«13 
(%Urb) to (XtilVb) t avis 








- tea « 
n, SyntJi»iil» of bontt Cttwin Strt»atltnttt<i a-l«ioo'"»-
thta«oli^tqoo«8 aad 3.4'-lUi«goU<tltiedloa«< 
Th|azolldinoii9S aad i l} |uiol i( i la«dton«s iur« well 
known t9t tH»l r wide range of pttaraiaealo^leal aa vt®U 
a« M o l o g l c i l prop«rt i98 , Tlie b ioLuf ical a o i i v l t y aiioii 
aa t iaotarteidatt o«attclf!ftl« fungleidaly Inaaot lc idt t i f 
a t e * , h««Vff lie^'i fowftr< to b« aatAolatofl dLtb tiias9 
eoap^nrf^!!, f<ii© to ths l r profotmft bidta^ilcal jiroportl^ss, 
I t wa« eoislfierad dastrabla to syatliaaiaa long atmin 
«^«!titfitffd tntaothiaiEOltilnonas mi tfiiaiioUdia«<Uaue!i. 
I n iHff prenmnt atttdlr« long nhf>in subatltutad 3-tailao<-4«* 
thia^ioUdlnoTKiff Hm9 b%*an afnttiaalaed bjr the raaction 
of tnlnuraa wltli e7C«>bro«iofatty sioida, and a|4-t i i ia20l l -> 
<lln#dion*»s bjr ««ra acl^f liy«!roly»t9 of ttis oorraaii*»artlng 
3-t i i lno-4-thtaxoUdtnoaas a i abowa lot iob^aa • iV« 
- i f t l -
GH«-(CH-)^-C;H - coon 
Br 
S 
H _S"4« "Ha _ I 3 a 





CH3-(cajj)^*ca • 0.0 
3 iiit 
o 
iWfm) and (»^Ia) t R » 13 
" tea -
fhtourea was aUi««)d t& rtaet witte oCaHroaci-
pnlalt le netcl (XXWIIa) in tHe pre««a6« of anturdrotts 
ffOdttffiBi ncfutittet fall( i«iai t^a proeadure of yaraa aati 
oo-srorlcera, Tha final work— up of tiia raaetlcm 
produe t^ rialdad a eryatallina proiimx itUfm) aHioii 
a<l9ired otilr alngla apot on fliC in dlffarenl aolvaat 
tfttew« and aeltad at IT*»190**C. It gave aatlafaotory 
«leroij*ii»!»toal annljrals for ^tf^^^J^^^* *** *** *** 
wnaotrtKiy th« alisanoa of tba band at 1743 oa 
II («iCfl(ar)«£-on) augfaisted the Incorporation of tliiaaiolldiaotia 
r lnf In (XKWI!a). fftls wa<» also evi tant fro« ttie 
ennr«ioeert4»tie bmig at 3a§() aad J I^O oa*^ dua to ttie 
^^1 grotipltii; of tlia ring, m»urpHfm» at ISSO aiid 1589 e«*^ 
0 
II 
werti asalKoad to laetaa (oC*"^-) earbonyl an^ i lalno 
(C«^} fURctioas of 1110 riagf raspaotlvolf• ftta iU-M) 
and (C«>S) ntratobing tutanin mtttM oti»«rvad at 14Ta and 
743 o*"**, raspaotlYoly. tha MR n^ectrm of (XU?a> 
diiplagrad alfn«>ls at T9»13 for laraloal aattayl protoaaj 
a broad sinflat at T 3«7 for etoain satHflaaa protooaf 
a trifilat at T 9«7 for C«»3 protati of tti@ rlag| aiiil a 
broad ttni|l«t at T S . l i for t«o {irotona {Qmm aail >«il, 
dlsanfiaarad on addition of D«0), 
- Itt3 -
Th»* mnnn s)j»»<?trttai ( F i g , Q) af tti« produet ( siuVa) 
g-uVB f!irttn»r sonoort to I t s tstr t ieture nm St'^ietrB'i^oyl'-
2-1 ?'j!no-4-tniai5»jll«U tone. Th© maleoulnr ton fitak was 
lnf»«t *^  at ai/a!' 313. 1*ie i t r j e t i i r e reVRaliti^ pcaica »«r© 
..^ti«enr#<l »t s / a 2^3, 2T9, mi, 243, 14:1, l a a , l l t i , 113 
Rrtf! othi»r liiw aiiias lost pe.iKs, the forai«tl<»fj of ttaeAtt 
frflit«<»nt Ions are 1ii>iouiia9<) ti«l«tw, 
till* f rnpiont ton m/t 2§3 ciin tt© abtalmert by ta« 
loffs «if mnnm i iait :l^ frtm tn«> 9oli>oulnr ion n/x 312 as 
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Vhf* fot*««tt'>n of t^l« rmfoeat Ion can b« stiown 
iio«or*!tii)a[ t'> tha following pathwuy* 




II / ^ 
- . 11 
Mil ( > 
- • s w 
0 
a/< 361 n«?l 343 
Thffs« frnpi^nt fotii way b© d«rtved froa ti^e 
•oliiMsalir Ion a« 'iopIet©<r! below* 
- i65 -
f : f l . j - (Grt2) |3-c?I r ^ • •'> 
n: 
C 
- C . Mil ' 
» / s 369 
m/x t43 











Ttid foraNtlon of th i s fraipssat ion m^ reaal t 
hy y6-«tl»«va|j(«» frnn th© saol«e«Inr too sMo^ ra bolon* 
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a /s 129 
T!if!>t Ion t«i oF dinfftoatlc valtta itnd suijr !!« 








fhf!> friiga«nt ion ia/% t t S o r i g i n a t e s by c<-ol«>avai;9« 
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1»i^leoHyl»3-tlitg«»*4«t!ii agot idtnone ( %Wei 
trnm c<«Br(»aobeH»qtc \oi?i ( KXX>'Uc) 
thn reifictian of e7<i-liroisioi»®liaiiie aetci (XXWIlc; 
with l!iiour«ii r i « l 4 « d a eryntnlline p ioaaot (Xt.Ve), 
sa.ii, 193-114 C. ri*C exaainatit)ri or t&e prmJuct rev^ftleU 
a (»tnfl« gftot in tJiff«r«Mit tolvwsit sy» t9»s . li» o i o r t i -
finnl¥«ii» cOfrespewi<l»fi to Hie foristfla ^„.,«i**^'.,^i»« I t s 
If? i»!»«etra»« i^ fifNred the (O-M) aatl ( C - i | • t r^ tc i i l i i i i 
v1%irntl«»n« ^t 1412 and 743 c a " , r(is^»«etively. Wtlit ionfil 
!»•»«'<« at 33§0l «ntf 3200 ( > M ; U , l a so ( r i n g a»u) and 1534 cai"^ 
'Cw'J!!) wer<« a l so observed, l a tine smu tipoetrura af la® 
- 168 -
riro«1uet (XliVo) th« ai|(,aal oli«»rvod at T '3 ,1 vas ajti^jiiiMl 
to le ra ln t i l a^thjrl protmig; c^ain mBthylene ptotonn 
R!»H«»nr«<! at T §,7| a t r i p l e t at T5«T •«» « t t r lba t«d 
to 0-5 protc»r)s nf the ringij AJtit! a bro»i t t ng l e t eeatred 
lit T'5.14 (#ictttti«il8(te«1 on O^i ahalit) w»« nsoribed to 
tw«i protans !)ttfltoh«d to nitrogen at^as. On the liitsia 
of f>l#«f>atat nnaly«i«« in and >MH <}«taf the product 
^ Xli^e) rn9 eo?»fir»#d RS S-e l f iosy l -a- ta l r to- i - th tacol td i i ioa^, 
S-yotr«<f«oyl-2.i-ttitJt«olt>1ifi«<llona ( ]CI*yi«) f ron 
5-Tetr«d»<ryl-3-l«ino-4«t!it«got 141 none ( XUfa) 
i»«r« 5-t0trw'«ey 1-3-1 w ino- i - th ia ia l ld iaoa© ( ^tuVitj 
vinn tr««t#«1 wi t^ d i l u te nyt roohlot lc a c i d ; ILQ «anl l<ir i ! i | 
of th«» reaction showed alaost « quant l ta t iva oanv«rfliati 
of th<» fliulistrato i n t a tHo rirodiiot whioit «a;t puri f i t j 'J by 
c r ys ta l t l zn t I an t i l l i t «aa (^^ iiu«io$«iiot«i. i{i« pruditot 
fX'ifVIa)t '^•p« §T-#S C, *»« i i icroanalysis corratpoafied 
to th« for«ula ^f'^'^;ti^^>^* I'< uptotrtM of the protect 
snowed ftb«orption» at J16i ati<l Ji>60 (>MH)| lT3a end 
172S «»• { r i ng C^)), Ttie abaorptiona for ^U-M) ana 
f<T-*?^  atretenings w»r« <ib»erv«a at 1470 and 74vli oai"**, 
rfli9if)ectively. Tli# %mi tpmetr^m of (XUVla) aliovod a 
t r l f j l e t lliE# *»tfa8l i t t T ^ . t fo r threm protaoa of 
- i^a -
t(ir«in«l ««tHyl groiipt « ^r9»d aln&l»t ot T S . 7 fur 
eihfdn mntHflttnm f>rotoa»f a broad s ias le t at T S*JJ 
(<ti!iapp«ar«d on ad'Sltioti of a J}) for turn proton at lacked 
to th# nltrospn «to« } and a tr iplet at T $, 7 for >;-5 
protO) of ttte ririf* flia elett#atal wnaljrsis and ap#etrat 
{fatn fmre In a^reoaent with tiK* atruotare of tHe proctact 
(XUVln) nn 1-t«traiS«i*rl-2,4-tliias9lldlaaaiOfi«. 
'?»>:tff^»y!-?.4«t*itagoU^tn».Hooa ( UVIe) frgw 
!i'-^:<oo<ityl<-2*tatoo«»«->tHi«zolt«!tnQtie (XUVci 
3-*;iffO's?yl-.J'-l»aino»4-tttt \uoll llnoa® (JCWci oa 
hy'irolywls wttn l l tute hjrdroehlorle a d d gw a 
proiuot vnJeh waa ourifiad by o r y a t a l l i z a i ^ t i l l It 
wa« TUO fioaofftfioaff* ;:lea0Rtal analyala of tbs prorfttet 
(UVlo) , 9.p, 105-106^, cor responded ta tHe fornula 
a,-j'i^ ^MO 3« I t s m upeotroa «ho«oc! absorption bands 
at 3190 and 3X10 (>!ifl|, 1745 and ir33 (ring U»a), 1463 
( C-M) and 745 «•"* (C-3), mn apaotrua of (XU'lc) 
inV4) •il^alfr ntT*)*! (tafanlnal aethyl protwtsi, {i«7 
Cefirtin ttettiylane protoni) mt6 S,31 (proton attaoii«d ta 
ring nitrogen, dlsapp^iared on 0^0 snake}• la tUe down-
fl«»ld r»flon| a trtpltt loealitad at T 5 , 7 3 w«« aaorlbiid 
to C«H5 proton of tri<» rtai* 
f n # a,t*f« m»etrm ( r i g . f) of {WUflei t « r » i^m 
f i l ^ © » t l ao r»©»fc at • / « 39T, o t l i « r « t rue t t t r« r evea l i ag 
pmrn^n w^rwi ^li»«rv«d at m/% Mii, M4f J34g 3 4 1 , 33?, 
1 1 ^ , 332, 144, t 3 0 , 117, I IA aad othntr low «««s i ^ peni&g. 
Tiiei f0n<9««f o f thuise Inns ar« t x i i l a i aed balow. 
a i / t ^ § »tt^ ^41 
fhm frmgmt*nt totw s / z 3§9 and J4t ««iy b« o r l f l t i a t e d 
hf tlM^ los«i Of t v o so teeu l^s o f C^ ) frtva t i i# no loou la r 
i o n a t shuprri ti^iteiir. 
n: 
























































^ O 10 
o 
o o o o o 
AXISN3iNl 3 A l i V T 3 a 
- ITI -
Thn fomation of ttii? fragMeni ioa oaa IMI jitio«a 






i / g mi m' 3a6 
rhi«# frepi^nt ions m^^^ be obtained by the 
«?ibi|«ffi]#iit lam of H'^IC^* aati ao iit}i«tle« fr««8 t'Je 
fiolii0ii1iir Ion «» under* 
- 1T2 -
CWg-C CHj) j^-CH - C O r-
S \ MH t 
i -HMCO 
W 
• / « 384 
fl/e 338 
nil» rraj|««at ion aajr be olit«laed by itut loss of 
•ato ^ I t SO froa tlit aoteeular ion. 









rtift frufgmmnt ion pottibljr originates by t^e 
tots Qt «iii»« unit TS trnm tde parent »ol@ocil&r ion. 
V 
file rrafii«iit ii»i M/S t44 any arl»« by Y'-el9ava£@ 
(Ml shown b«iln«« 
o 
0i^-(cf!jjyj^-cii2-ca - {21 - c « 0 
I^Hj-Ccfiji^glcH^ 
ca^«cfi - nil • c • i.i 
^ I I 








Tfte> friig»»nt Ion m/* 13a aay t»9 icrlved froa ttie 
«o]«etilfsr Ion by/6-eleavago. 








Ttits rragantit ion pons III ly A H M S by the 
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Tlitts, ttiff praduot (XLVIo) on tb« liAtilf of el«aeQtal 
anfi lysls, t u , M^ f<i enri a ta^ wan ooaflraed as S-oioooyl' 
2t4«t}ii A20ti dliiortloaa. 
EXPERIMENTAL 
PROCEDURES 
• 17a « 
Ml s « t t i a | | points are iinoerreotwdl. Infrardd 
(IH) speetra wer» obtaiaed wltft F«rklo-i:i«er 621 
Sp#etTOi>tioto»«it«r* MiJClear «agtietio reflaQatio« (Mil) 
spffetm worn rim in OxH^/omi^ * miSi^dg on a ^»timk 
MiQ ltifitr'i«f>nt vritb totrcoMthylffilane {V4S) as i n t ^ r a a l 
«tfiii(lfir<1, ^.ifft «!i)9«tra m4»r« «Ma«ttrt<i with a l«ol 
W^-D300 H|)«otr(i«<»t9r at TO •*' using n d i rec t 4!tt«rti«« 
mnmple inlmt •«y«tfin. Thin Inyar ehroantograpliic {iUi) 
»f«ti»9 »er# eoate'l wit'i «iUoo g@I G nn S sprayad »itii 
a 3CJ1J aqjusmis solittloii of |)#rohloric aci«l# i'«t.atfii^r 
ref«rsi ta a f ract loa of li»j», AQ-eO^, MH rmla»n are 
flvan In ppai ( T ) « I t valoea nrm glv«a l a «• • ni« 
valtM»<$ of »otocular ion peatta aldiig » i t^ tueir daa^itter 
ioita are ^vwn aa a/js and tha rig(ir«ni in parecitlioaefi 
lEi<!|i?ate the in taus i ty of a paaii r e l a t i v e to tlio baao 
T»ea&; « (lOO'l), 
l*rai?aratiQa of g<:iaroHio fa t ty jieida (%XIVII«.te>ol 
c<-Srono fatty aolJa of C.^, C g^ and C-^ S'^rlea 
«of« prepara<l in th« pure forn by tbo watiiod of Falaet&ta 
122 
and Pro«ti3nik« Purif icat ion of ttta c<-liroaio f a t ty 
aQl1« waa <^M<!) by e r y n t a l U i a t i m u 
- 17T -
To a w«l l « t l r r#d «tittttr«i of salwrattd aeld ( i i ia gi 
an l^ rff<1 phonpboras ( 4 , 3 g ) , dry broalne (43 a l ) was added 
drcifiwisfi at 90^0 I n n period of 7 bra . tha sixtyirs was 
vtgorotMljr atlrrc'd mring tlie additioti of broaiao by 
ttalttf a ««rettry aaaltd a t l r r o r * Heating waa eoittlausd 
for 34 Urn, aad the aolutloa «a« poarad i n t o eold water 
and l « f t omrarniglit. The sol id prodaot «aii f i t t a r a d f 
fiirtr-teted tdth a thar , woihad « i t i i ia,v aquaous aaditiB 
stilptilta aoltt t lon, tlian with d i s t i l l e d watar an < dri«a 
ovar anliir'^ratiB aodium si lpt ia te , Aftar avaporaiion ai 
Bthiff anl Mt^saqu^nl er f i t a l i i sat ion fro® pet, otiiart 
l)ure c<<-tiro«io f a t t y aeld »a« crtitaiaed wbicb raspomlad 
to Rf>it9teln t a a t . Tha n«ps«t e^mbiiatiai} aad apeetral 
data of c<-l»ro«o f a t t y aotm of C^g, C^g and O™^ »«fl®» 
aro tatiti lnttd balow* 
Inalyaaa & • • p a . i c<«ftroaopaliiltic aeid (tUCXV'tla), 
• • p . 52-53,!I*'a ( U t . * ^ ^ e . p . 53.5®C) (Pooadj 
C, 57.4»| n, a.a^t ^ r , 33*d2. aa led . for 
C^gn^^OJIn C, 5T,4S| H , 9 . 2 S | Brt 3a»6S«|. 
o<-Brosoataarie aoid (XlCWllto), i t .p . ftO^i^ 
( l i t ,^"^* « .p . 61**C) ( fowidi Q, 59.aa| ilf 9 .«4 | 
a r , a t . 8 0 , Calcd, for ^i^^^i^^f^i ^t 33.66; 
a , 9.6ftt Br» 2 t . S 3 i y . 
- 1T» -
» r , ta .96 . Cale«1. for C^^^^Qfri C, 83.1«| 
n , 10.29J 8 r , 18.S9*). 
I t (CCl^)i 1T4S ( C«'i) and --T30 o i " * (C -a r ) . 
?Mfl C-J^^lg)! T 9,12 (Cii3*)» a,T ( - C l g - l g , 3.8 
Hydroxy f a t t y aoirt« aa<! •«t t iy t ««ter« of C | „ , U-g 
ntii! C^- iifirl(>«i were prepar»<d In tiMs ptira for i i by thv 
f o l l o « | a f feo^rffll procedure, * Pu r t f i ca l i on of e<«{iydro3«y 
f a t t y aelds was dono by s t l i o a gel ooluaa otiro«atagrai>&y. 
Gottgral frocedurff 
c<«3rOiflii f a t t y itoid (69 §) «a» mf l i t xo^ nl th 
notaiwitm hydro^rld* ( M g) tn ethaaol (dao «!} for about 
If) l i ra . Atoohot was renoirad at redtwad praasura anii t i i ^ 
rastffoa wa« trnatad v f t h d l t . itUI ana tbaa extraclad witft 
# thar . THf» ii»th«r<!al t i f rar waa vaalietl vdt l i ivatar aad dr ied 
Qfirar antiyfrous aorfloai sulphato. r^yaporatioti of tHe aolveiit 
ytalslf^d a afv tura of o<.«4iy«!roj?y aeld and aosaa ex: »/6«-
maaturntad a d d . On QOltmn oHroaatograp^ ovar a l l i c a 
golf tk« c<-tiydrox)r fatty mUl separalvd as • •olltt 
firof^uet i^leh on reflating «rltli i««tti»QOtlQ tttlpliuric 
»fiiA yi(*l4l»ii c<«liy(irf>xy ««t»r . rii« ••!>•• eo«bwiti<Gm 
and spsotml <l»t« of o<.-*jr^«ixy aelda ©f C^ ,^ iJ|g aod 
C-- i«rt«« ar# tnbutfttftd btloii* 
Afift1sr««« % «.p«t c<-Hiydroiiy|)«laitlc aoi*} ( IXWll la ) , 
a .p. 9T-89®C ( U t . * ^ ai.p. aT**C) (foOKli C, Ta,52i 
a, ii.sot caiod, for e^ a^jjOgi c, ro.sfj H, n.niu 
c<-Ry<!roxr8tenrl0 a d d ( t^ l ivnib) , s . p . 91®C 
{Ut,^^^ a^p. 'ja,5*C) (PouQdi C, Tl,a3| U, tt.i>5| 
ORlcd, for Qjg**3a^3l C, Ta.a| H, 12.0#). 
o<<4{ydroxylieti{»aic a«td (KiWi l l e l t a*p« 97 a 
(Itt .*^^ a.p. 9 « - 4 T \ ) (Poaadt C, Ti.Oat II, i a , 4 i . 
Ill (ccl^)i 3440 ( -« l ) and 1740 e»"* ( Cm^}» 
mn (cr>ci3)iT9.t (cflj-), a.7 (-ca^-igt ,^4 
(^ri^on) COflH) «xtin£utsb9d by D^ O) and S,93 
• laa • 
^mviftrniion of c l t - «ns1 t r aa jjj-a-T r t o li I orcwiet toy I d| oyo i Aa— 
^^* JSli" '^^ '^  traaa«'3«trtotilor<>«ethyltlloatol>ii«»4-4iagi« 
w»r» pr»|i'-»r««f fr«>« S^^, O^ g and C^™ »«rl«» of oC-toydrajgr 
fatty aeldi aeoortllng t« tli« proeeiirtt of SiuH and AUoeltAaclata* 
Th« pro'tt'^ts wer» separated and ptirified by s l l i o a gal 
ootu^n obnHi^togret|}hy. 
(TC-Hydro^ fatty aetd ( iS .eg , U.asa3 aelal and 
chloral ftydrata ( r«9g, 0«0S4T AO1«) nvro lie«t«<S on a watar 
liatti with ROticantrated sut|»lnirio «c4tl (44»dal) for 13-30 
nfnutaa whan a elaar aolatiost was far««d wMoti «aa pourad 
on eni»ii«(i l e e . The aolfr' product was fllteradf wastoea with 
watar f8i4 tfian ovtraetad •! th ath«r« Aft«>r raoioval of 
aolvant, ft ah<iir»d two <llittl tat sf^ots on ri«C* fiia aatid 
nr9< i^iot (30 g) vaa p«Mi««d trtrougfi a ealaam of s l U » a gal 0 
an'f atotod flti«K>aa«lV«ly witH a »txtttre of p^t.atlkar-
mthmr ( 9 9 t i | y /r) and (96t4t v/r)« THa TU oojiltored 
frwctlona iHira oon^litad auid raohroaatograpiiad to giv« 
pure ti^ttff firo'li.iets of trta i;!i41ytdual e ta - -tati tr»is-ia<Mier» 
(iCt*n,b|e) aisd (TUaylifO) refptotiyaly* Both iatwara rat-
ooisdn^ to Bailatairt t««t for Siali^aii. iv^ toii reaolyed fraetioa 
gora a sftifta asiot oa flA\ fha y i t lds of tli« t«o raaolvetl 
- 131 -
eflMiitt»t1«m miii »p**oirnl -latft of o i s - and jUjKjaj-ltcmer* 
dfoxotaii-4-oti* ( X L A ) , a .p . 4S*46®0 (fdiKldt C« 53.T$ 
rf, T.Ttf C I , 3«.21, C«lod, for C^gll^jO^Cl^t 
0, 54.0t Hf ^'^Sf C I , 3a»3Sl). 
j l_s-3- f r t ell 1 Of one I iiy l-5-ft»»af««ey 1 'II a xo 1 aii-4-oai» 
C I , 24,49. Cale?!. for ''2i>H3a®3Cl3l ^ t SS.aTj 
H, y.tTf C I , 24.S»^). 
I t .p . d9-^9^C (Pooiidt 0 , S9 . ia | i l , i.84lf C I , 21 .6 i . 
Cf*lcd. f i r Cg^il^jOjCl^i C, S^.Sai H, «,||**| »J1, a i . « i 4 i . 
lit (tBrh tai) ( ii«ou itaa, i t i o , laia, loia i i j-a-ci, 
^*0», ^43, St3, TSD, T2a ««** (C-CI3). 
nad 4.2 (•^fl-€01<.)« 
«S of ( t i a i ) l « / t 43S (».3 S4*.U 43^ (9.«) /432 ( 3 ) / 4 M (3 ) f 
311 (3.1.6), mZ ( « ) , 3&6 ( 1 . 2 ) , 2S4 ( a . 9 ) , 331 ( S . l ) / 
333 (3.3)/335 (2.9)/2JT ( 3 . 4 ) , 32* ( ! •« )» 21T ( 1 . 3 ) / 
215J ( 0 / 2 a t (5.1J/323 ( 3 ) , 303 (2.4) /3 i l» ( 2 . 3 ) / 
^ T C4.n/3f>9 ( 4 ) , 2M (3.41/2*^ C2.3)/2>a ( 1 . 3 ) / 
3tO (1.4) fwi''^  at^ i<»r lo» «*»»• Ion ixi j i i i t . 
Ai|Mlr»«« ^ ««P«t .|£jSfi->2«¥rielilormMtli]fl-S*t«trsd««rtdiiixolM 
->4-4Mi« (tLIa) , a«p, ia-ta'^C (fttOBdt C»9a,6|Ay7,ri| 
CI,36.399 Oalod. f»r ^igl^ai'^j^^V ^»^^*^t ttf7*7ftt 
CI, m,n%) 
trwi»»»»frtoiiloro—tliyl«>»-*««ittfwyl<t«jfi«i*»*'»n« (XUIi)i 
••fi« $S-56^C (roMiai C,3a.d3| i ,§«ta|Cl,34.49. Gated. 
for Cj^ Hg^OjjClgi C,«l.aT| «,8.1T| CI,34.93^) 
triiiit»2«'Trlghlora—tfcyI'^S^ffl•••yldlt»«ol«i«4«Hm< (XU«), 
• • p . dS-ee^'o (Fonatft C,S9.3S| H,8.Sat C l , a t . d l . Calo«. 
for ^^^i^^^'^^^* C,59.aO| B,9.9Sf CI, aft.69S) 
TR(SBr)i laas ( CO), iiao, losa, 1040, laia (a-<i-«), 
93T, itO, 940, 930, T$0, T3CJ o**"* (C-Clg). 
HMi (cci^jf T9.ia, (%-)t s.T-fcflj)^^ a.s (•^•c «a) 
Had 4 . ^ ( ^ f ^ O t j ) . 
^ of (ltU%)f « / i 438 (i0.9l'^*}/4i0 ( l3 . t ) / 43a(a .8V4a4(3 .2 ) , 
311{38.9), 333(13), ase(9 .8) , 384<3.3), 23l(S.9)/333(«)/ 
239(3.«)/a37{3«9}, 3 ^ ( 1 . 7 ) , 2 l7<4.3) /2t»(4) /3di(9«l) / 
233(3), a03(3.4)/:^S(3.3)/a07(4«e)/309(4.S}, 304(3.7}/ 
30«(3t)/ao9(i ,4)/3iO(l .S) aad olli«r low mamm ioa poalu. 
- IS3 • 
(lCt#rrf«,b,0) and M*aeetyt-3t 4«<ix«aoUdia«dliMi«a (lCUV«,li,o) 
w»rtt olit«tii«a rr<M C^g, C|g «»i(l 0^^ ««rt«c af e<«4ir«iO f a t t f 
fieitfa ^ aidofitiac tli« prooednrv of Dorea and o»*ii«rli«ra * as 
A alxttira ofo<.-«ra«o fa t ty aeld {tOg, o . i so la) , uraa 
( t * T t i 9 0*1 nata) and aaihydrowi aodtiMi aaalata (l.if»0»a4tt aala) 
in i#aoltita athanol mm rafl»x«d fur 14 lira* Tba eowraa af 
th« raaetian «»« aoaltrar«»d Hy TUI, Ale«Mal waa rawivad by 
4t«t lTl«t ioi i and th« raaldan waa traatad attk ao<liiai liie«r« 
liaiist# tmti l neutral to UtAoa* Th« ortada prodaet aa a wtilta 
aotld d i g ) atiowad tiir#a dlatlnet a;>ota on fU3« 
^ffPttrf^^<^ «>f gro^nefa 
Tlia eroda praduet ( ig ) mm oUroiuitograii^ad on a iUoa 
fa t (I32g) and atated ftrltli pat* atfear^atHar eantalalag laeraa* 
alng moant of «th»r« El at ad Mat art a l mm soaltarad by f iO* 
f^ltttton altt i pat. athar-atliar {9Qtto;r/f) j^aldad tlM alaar 
prodnet {xUVa«1i9e) aa a aitlta aoUd(-iai&}. fk9 fraatiaa 
eotlaetatf by alntloa wttb pet. atbar«-atiiar (SIHaP| v/w) yialdad 
ipiatllar «inor prodiiet (XUttafbyo) aa a atilta •«t|d(~iSllK 
- ta4 -
•^Ittttofi vdtu ! i«t .ethitr-*t t ier ( I 0 i 9 0 t • / • ) i « r « Itie mt^or 
nrvi'^twf iVSf1l»fh^o) Ml a i«tiit« «o l ld (~T5Ki ) . fh» ai«p««« 
f»otaliu«ff tm nn^ •p«etrAl <iat9 of nlnor aad ««Jor proiSuotn 
aril tiriitttAt«<t below* 
Aftnlrms A • • | i « . of iXU[fa , l i ,o ) f l}«>f«trad«oyl<^M-ae«}iyl-
3»4-oir»«(illdltiodi9iif» CxUVa) , a . i i . 94'-^fi% (raundi 
G, 8T,15| lit 9 .«3 | M, 4 , i . Calotf, tor C^H^^Ha^i 
C, n7.39t a , 9«73{ Ht UUi). 
S«lloir&<lc»ayl«9{-aeet]fl*2,4-ovosoll€lio«dloo« (XMIfti)« 
8.p« 1)3-100^0 C^OtiQdt 0 , 6 8 . 6 1 | i i , la .Oi M, .1*S3. 
Gfilcd, for C^jBgyHO^t C, 6S,Sft| H, iQ,m% M, 3,J*1J»). 
5-Steosyl-M»«c«tyl-3,4-o»fcr.oU'ilii©«tiaa» (KUlVei • 
O^a^^, for 025n43'<'>4l <3, T*J.92j tJ, t J .«3| » , 3 .3a j i ) , 
IS (KBr) i 182$, lT2a and iTiO (43.©), tUO 
(aeaty l O ) , I t 2 0 , t l 4 0 , lOiO, tauo o « * * ( a - i i - U ) . 
0 
5.T ( c a . ) - «8i<i 3.8 { - C 1 - ) . 
m of {tuvi»)f m/t mr (2.7 KT), asa (ia.3}, 3.}0 (t.a), 
334 (toa), 333 ( i . t ) , mi C3), 333 ( i . i l , i7a (aa), 
1S6 ( 1 . 3 ) , f43 ( 1 . 2 ) , U a ( 3 . 3 ) and o l ^ r low »a«« 
I o n pflf-jlta. 
- 195 -
^nn1ffl«a A • • p a . of ( X U I I « t b , e ) i !l-retr«d»ejrl'-3|4-
O7Cti8oli(lin«ai(in0 ( X U i l a ) , a . p . aS-ST^C (rnuaUi 
C, a s , 6 l | a , 10,33t M, 4 . 6 . €alo<l. for Cj^l^^Mlgt 
Cy 68,ftS| If, i a . 4 3 | M, 4 . n i K 
3«tl«xa'f«oyt«>3,4*03rttfloU«tlii«dl(»a« (XUllIli)^ «»p» 
f t r Cj9"3g* 3t C, TO.lSf H, 10,76; H, 4 .aa | l ) . 
(roaadt C, 73«34{ U, l l . O S | i^ 3«33, C«tled. fCM' 
CjgH^gHO f^ C, T2.44| M, ILaSf H^ 3*«Ti) . 
Id (KBr}t 33S0, 3180 («im)« isaa, iTaa ( OaOj, 
USO (G-M), l t«0, 113), 113ii, lOTO «•** (S-a-C). 
laiii Concij • !MS<>-dg)$ T 9 . I (qgj- ) , a.7 (crtg)^, 
"^ •4 (>MR, «¥tln£tiis{i»<1 on addit iao of B.0) mil 
3ifS of ( X U f l a ) ! m/m 397 ( S . l , t l t j , a$4 ( 2 . 1 J , 2^3 ( a j , 
336 ( 1 1 . 5 ) , 197 ( 4 . 1 ) , 13S ( 1 . 7 ) , 114 ( 9 . i > , laa ( J . i l i , 
l i lt ( 3 ) , 71 <3^.8) mn4 otli«r Ion a^st | oa ^fiakii. 
Inatrnos 1 «.pa» »f (VUIa, t} ,o ) i S->f«>trmio«jrl*a-isifcf)o-
4«M»TAsaUdOfie ( i L I I a ) , « . p . dS-e9^€ (rottttdi C, 6S.64lt 
a, l a . i s t % ^ • ^ s . caicd. for ^ i^T^^a^^g j^i c, d^.aii 
H, l a . a i i .^ , 9.45'*). 
- tm -
T|-T2*C (f'ouBflj d , Ta, l9 | I I , l t , 8 | M, §.39. Uiilod. 
f« r Cj^Hj^l jOgt C, Ta,3 l | H, I t . I l l 5J, 8,e41ii), 
ll-^lo{>ityt*3-l«liiCH»4-ovaEOliiOii« ( iSUlIo), a.p* 
T8-TT'*C (PottRds S, T2.43| » , I l»5at M, T.OS, aa lcd. 
f a r C^^B^^MjjOgi i , 72.63| U, l l . 5 T t M, T.3ft54). 
IR (t(ar)i 33io, 31S0 OKUI), idsa C u«a), urn 
5 , § ( - C H - ) , 
m af ( a l i o ) } n/« 3Sa (S.6 l i t ) , 33? ( t . 5 ) , 32S (4T,!*) , 
33a ( 1 . 3 ) , 3 i l ( a ) , 137 (3)» 113 ( 1 ^ . 8 ) , txM (»S)« 
99 ( t l ) » 43 ( too) and othor Ion atuiii iaa p«iili!i. 
Pnmarwtiog of a- I i t tnoHt-Th lagoUdtatW m y a # c | 
trm ^ ^ r o a o ra t t y Act ?• (XXiyHa^el, 
3»l«lno«4»ttitasolt;lti}Oii<»t (XiJ^«,o]> froai c^^tomaio 
f f l f t y net 1« (TKWTIafO) w«r« i i r tp^red by tti© fol l i f .^l f ig 
127 
nroctflari* of Horft i ftad co-»orker« • 
- i:*7 -
\ mininrm at o<<-brOtta fa t t y aoid (tO g ) , tbiourea 
(iS.i)! f , 0, t «ol«) and unhydroiM so laa ao«tat« ( 1 . 3 j g^ 
^,046 «ol») i n atmotutiR •tHanoI was r«f l i ix«i l for 2 h r i . 
tnci fitcdhot W8I re»ov»rl i ^ ( t i t t i l l « t | o n anei tl ia rwi'. i t ie m»m 
tr«nt««f « l t t i A si i t t ini ted ttalntlon of todluit tiieariyi<i)iiat« 
wntl t n«>(atriil ta I i tans, Ihi* %!tit« fol l<i proffuct w»« 
f l U t r t r t nnfi c ry« t«n iK« i l fro« iiot sltiA^ioU i t »bow«d « 
«iinft# s-jtat on iUO, fhe y i e l d ftadtmted t o ' ^ i a i i . ii»« «»pii«9 
iipeetrat and ooabuttloit <{«ta of 2«'isiiJio<-4»tliiAsiYli<!iaoae« 
• r« tabtt lat td holov* 
4i»fflt.y«9« 4 «*piit 9-T«trA<le@yl«2*i»lao*4-tliiaE{iUdiaoiii) 
W, 3.9% Caleit, fo r Cj^a^gM^^Si C, « 3 , 3 i | a , la.aSj 
S-^lcio^yl-2*i«ifi<i->4«thlaKOli4iaoatt (KUr«)» »•{}• 
for CSj^ ri^ ^MgOSi C, 69,691 « , l l , l i | *<f T , 0 l 4 i , 
tn (lC8r)t 31*1 , 1 i r» (>S«l), 1680 (C»0), 1589 ( G^H) , 
t4T0 (€-•<), Rii^ l 'M0 «i ' ** ( a - S j . 
S.I4 iCm^ «adl>M, fUsiipD«ar«<i on «dt l i t to i i of B^Q) 
m4 T 3 . T (-CJ-). 
- IBS -
m of iXUfnU m/9 312 (11.9 If!) , M$ (3 . e } t ^n ( 3 ) , 
3S9 ( 4 ) , 343 ( 3 . « ) , 143 ( 2 ) , 129 (190)» 119 (94 .1} , 
11$ (93) and 9thmr low Oiiss loo poitKi* 
Prwpur/itton of 3.4'^itt»»<>lidltt»dtoii»« (XJUfItimo) 
t^m a>I«tn«>*4»thla»«I14taoiw i%Wm»o) 
fhm produot* (XMra»o) pr«par«d In tli* pr«e*dliig 
i2T 
r«notion iriir« teydrolfsod to fiT« 2»4*tiilaioU(ilafldloii«s 
(YUri«,e) a« follows. 
A slxttir« of 3»iaiiio<i^»tlalasolldln9iio ( £Ura»o) 
(T i ) and 111 !»:i (20 a l ) was raflaxod for a Urs. Ttio 
erttdo firo^uet waa fl ltarad m^ eryatalUmd frow ^ot* 
otfier wHaii oolourloai orjrataU of 2»4«ttiiaKOlldio«diaao 
(turiat«t^75lC) was oUtainad, Tba «*|io«« ooMbiiatiua and 
«|}«otrat data of 2»4otlilaKolld|{i«dloao ara tabtalattfd balow* 
Inalroos h a.psi S«>Totrartaeyl-2fioiblaxoli<llaodl<M»o 
(t l*n«)t «•!»• 9T-«s'*C (rotiiidt Ct 0 i«9 | a, 9 » T I | 
XT, 4.49. Calod* for c:^^^!^)^! C, 8S.I7t 
Ht 9.90% Ht 4«4T%), 
S^Cloonjrl.at^othlaEoUdiaedioaa (xUflo)t ««p« 
109-1Q9^C (fotndi G» 69,421 « , ia«d5| H, 3*46• 
Caled. for CjgS^jHOgSt € , 89.92| il, i a . 8 3 | S«l, 3 .*3i ) , 
- tm -
tn {mrU 3t9o« 3080 p m ) , mOt t ? ^ (ritig ci«a)y 
14TO (a-il) AQd us ewT^ («5-4j, 
i ,33 C>!@, •¥tti i tt i i«l i«<l cm addi t ion «f {>^0 and 
US ef ( B ^ I e ) t iM^s 997 (7S.4 l l t )« 3«t ( i . T ) , 3@4 ( T . i l , 
394 ( 2 3 ) f 341 C®)t ^3^ C t « i ) , 3 i i (4*a) f 332 ( ia .S |» 
144 ( • 4 ) , lao ( s a , 9 } , l i t ( lOO)i 110 (4) aad <ftb«r 
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